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(57) Abstract: IH-Imidazo pyridine derivatives represented by 
the following general formula (I) or salts thereof which have an 
effect of inhibiting cytokine production: (I) wherein R 1 represents 
hydrogen, alkyl, cycloalkyl or aryl; R 2 represents cycloalkyl, alkyl, 
aryl, cyano, mercapto, carboxy or carbamoyl; the ring A represents 
a homocycie or a heterocycle; R 3 represents amino or a saturated 
nitrogen-containing heterocycle: and k is an integer of 0 to 3, 
provided that the case where R 3 is a saturated nitrogen-containing 
heterocycle and R 2 is unsubstituted alkyl is excluded. 
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w m * 

immtm.jitemmmm 1 ?- (tnf) ^-o^-v^^y-i (il-d 

^ 5 ^ b y — (Journal of Medicinal Chemistry) , 1 li, 8 71 (1 9 6 8 

m s?;xf//) -ih-^^/ [4, 5- c ] *yy 

^\ #H0g6 0- 1 2 3 4 8 8^^C^^/W*^ffl£^5te^£ L 
t 1 — i Vff-jy— 1 H — < $ [4, 5-c] =¥7 y ^-4-T^ V (— jR 
£ : imiquimod, 5 K) #\ /N^tf y —S&M4&fM&3 4 4 7 9^ 
1 9 0 1 0 9 ■§■) ^aiC{4«3it • W&mft%#&1rrZfc&to tLXl- (2- 
^xf/U7 5yxf;l,) _ 1H -^^^y [4, 5-c] ^7 J? ^H^ftr 

M©^f ^ ^r* K(±, (I FN) ^TNF, IL-l#<Z5$t 

^ — y^ay- yf--5^ (Journal of Interferon Research) , 14f, 8 li 
(1 9 9 4*F) fcfB«£*LT^5 0 Z<DmKI FNtWtfsjB L 
T> a^#fF^M9 9/2 9 6 9 3 #<2{#u:H>f 5 #9 Try? y itymmfciK 

#H¥i 1-8015 6#^#^tt-r ^^yt°y ^^h^^m^^^tvns. 
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Mfffflms i H--f s; *vtr y ^ft^^ 1 h— r s: y ^fi^ 

3§^©HB^ 

*3SW©BUW±, TNF^I L-I^IM' h#^>-©jg£fc#LT«*ifcflI. 

l- i <Dm&mmftM**rrz*m% i h-^ *v t°y v^^^^mj u 



^^/ua£S:*L ; Aflltt11JMi*^rU-Ct> J:v^*«XW:**«*r*U ; R 3 

<o ) 

t?*$ti/«*r«ftiH->r ^/t?y ^^ft^xtt^^^igi-stoTfeSo 

*3S^©»*UVNllB«fcJ:tLti, ft©-$5£ (ID : 



,3. 
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R 3 (CH 2 )k X 




N^R 2 (II) 



N 



t?*Six53£«r*U R 4 , R 5 , &tfR 6 fi|Rl-k L< ttl^ot, Tkifjl^, * 

^MiU YttBHWR-?-, fiKHiS^, CH 2 , CH, NH^£;ft, 

fc£U R 3 ' «<D-J&5£ (IV) : 
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(ID -e*§tt«^«W:Stna-jR5*: (i) fc£££*i/08!K *<d*t~ 

*»Mo9J©#*Uv^tmMcJ:Jxwr, IW2-«a: (i) (ID T^&tiS 
{b^fe * , Aft#ffifcE&*r L X <fc V w< y gUmS&g Sr^T lt^ <}:l , >^" 
*»W©S6,KiJW©#*LV^til||K:J:^tfs SulB-« (I) (II) 

So 

»J©*jiSi*»fef±, MIE-^ (I) Xti (ID -C-*^tb5^%X«S¥«J 
$feK:jSiJ©«^e>J4s l&E-jttS: (I) XI* (II) T-^ZtiZik&yoXtem 

*©#*u^«fc wmmm^ (tnf) -w^-n-r^ 

- 1 ( I L - 1 ) ©S^B«tt#*»Wk: J: 5»ifc$ih,5. 

±SB©EH©3R5S©fc«>©KnB-jR^: (I) Xf± (II) 



4 



WO 01/58900 



PCT/JP01/00816 



fc&M&<D^V5RXF/X\*lfemJ]W:Vh'oX, ttJlE-^ (I) Xfcfc (II) X*tf 

ut, ^m<Dmm~^ d) xt* (id x^^ti^^m^^xM,^ 

fcfftPJ1-5o SffSB-jK^ ( I ) Xtf (II) fcfcV^C* R 1 , R 2 , R 4 , R 5 , RXfR 

sec-y^/l-m, tert-^/Um, n-^^^S, y^V^/V*, -t^^^fvl^, 

^Si LTfi, n^n tVV^, n^^vl^, 5/^ D^yf;^, 

S^LTfe ±^7y-;H©7y-/Hi L-Ctt, ^Jx.tt\ 7^=7^, 2- 

trys?/w3£, 4-bry^/ux, 3-^y^=;H, 4 -try 

2 - 1° y * i?zz/i>m, 4 - 1° y ^ v^/vx, 5 - t° y $ V—frm, 

2-7!) /VS, 3-yy/Vg, 2-^-7V«, 3 

l-ifoy/H, 3-t°ny/vs, i--f^yy^S, 2- 

-c^vy/i^, 4-^^yy;n, i-t^/y^i, 3-1*7^ a*, 
4-tr7 , /y^s, 2-^-y-^y/vs, 4-^-dr-y-yy 3— ry^-^rf- 
yy/vs, 4— r y^f-yy^, 5 — r y^-^yy/ws, 2-f7/y;v 

3E,- 4-f7/y;H, 5-f7)/!J/vS, 3-^yf7'/U/H, 4— fy?- 

r y y 5 — -Y yf7yy 1 , 2 , 3 - h y r y-/v- 1 

1, 2, 3-hVT^-/\s-4-4^&, 1, 2, 3-hyry-/V-5 — (;u 

m, 1, 2, 4- hyry-^-i— (/um, 1, 2, 4- hyry-A—3- 
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1, 2, 4- bUTS—As- 5-< f^M, l-Tb?*SVA'&, 5 —r 

b7^v/^&, 1, 2, 5-m?T'/—A'-3->rA'&, l-i-y^^m, 2 
—ry^-jvm, 2-*/y;i'&, 4-3yy/vs, i->t>k 

friB-jftS: (1) At* (11) maavvc, AHt?^*tb5itjjU£*^ruTt>J:v^ 

?v^yT>^, i/?n^*±>m, v^n-v/x^, ^c^fyl, 

ifria-jRS: (11) (cjoVN-cR 3 ' -e^sttss^-jK^ (iv) 
illlis^u mtfs l-r^y^s, 2-r^y^^g, 1- 

£, 2 - 1° a y 3 - tr a y fc° 7 y y v^/vg, 4%?-/ V 

i?-A,m, txy^ys, 2-t'^y v^g, 3-t°^y^s, 4-fc^yv 5 

AX, l-^7v?=;H, 2-tV7^|, A^ftKn-l, 2-i?T 
■^-3-^Ag, ^=3rlM:Kn-l, 3 -i?7^- 2 — -fWS, -^f-fcK 
n- l H^-T-^t"^- 1 — f/i>g,^3f1f-fc Kd-1 H-7f^y- 2 — fAflE, 
^IM: Kn-lH-T-^t'^-3 — f ^iJ-fc Kn-lH-7f t'y- 
4— f/l'g, ^ttKo-lH-1, 4-i^Tif t°>--l — fAg, ^*i>-fc 
Ko-lH-1, 4--^T-^t°^-2— f/V^, ^ftKn-lH-1, 4- 
v'Tif f/u2£, ^^rift Kn- 1H- 1, 4 -v^TiffcV- 6 — fA 
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X , 2 -^A-Tfr y =jt"£, 3 -^/i^jJn y ^-/V/Jn y y 2 -f-^/u^ 
s^/us, 3— (yj-^-v-yv ^-a-e, 3-f7yi^i, 3-^y^r 

yy-^^/wS, f h7tKB-l, 2, 4-t^t^7^-3-^^S, x 
b7tKo-l, 2, 5-^f^7^/W3 — f/w£, 1, 2, 3-fyr 

^/y^y-4 — fA*, 1, 2, 4-fy7/y^-3-^;n, ff7tK 

n-l, 2, 4-f7^7/-/V-3-f/H, 1, 2, 5-f7^7/!Jy- 
3-y f;^m, f^tKn^yU^S, 8-Tiflfe/yn [3. 2. l]^-y^^ 

-3— r/vs, [3. 3. 1] h 

tis MizL^mt^xte, Mz-fts 3-t^y^s, 4-t°^y^s, 1- 

\?^<7?J^ 7 vm, 2-^7^/^, 3-t°ny^^S, 2-T^^=/V 
3-Tir^v^A-g, 2-^/V^y^/vS, 2-^^/V*y^/V^^ 

tulB-^ (II) f£*5V^ R 4 , R 5 , ^R 6 T;^£;fr,£«S£WLTt> £ 
^T^^m<DT^/^tLX\-t s Mz.tf. 7^jP5.;^m, T±^^m, 

/vg, ^y^A-S, 2-t e y^A#/vtf?=/vg, ~^5v^aX, ^fy=nf 
y-f/vs, 3-t°y ^^n^/v^^vs, 4-t°y ^^a^/m^ax, 2 
- 1° y ^ v^,^/^- 4 - 1° y ^ /vfcA-s, 5 - 1° y ^ 

A7J/WKnAX, fc^^/VTJ/V^-A-X, 2-7!l;l/*;^^S, 7n^;l^ 

X, f/^;H, 3-fx=;^/v#-;vS, 1 - fc°n y /i^Afc/vX, 2- 
t° n y A# /VjjwuX, 3 - t° a y AsJwi^X, 1 - 4 $ ^ ✓ y A# frtf=- 

2— f 4 f $ *V y 

7/ y/VTJ/v^/vX, 3-t°^y y A^/v^-AX, 4 -t'^y y/ioi7/M^. 

^x, 2-^-^rf-y y^TJ/vx!?^/^, 4-^-=¥f-y^y atj/v^-^s, 3 -4 
y«f-yy atja^-ax, 4-4 y**ci-y*})/^j}/^7$-j\sm, 5-4 y* 

^f-y y ;V7J/v#^/vS, 2-^Ty"y;V7^;v^-A£, 4-^ryy;V7^;v^ 
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h U 1 -'f ;^/v^=;i/S, 1, 2, 3-Ml7/-/V-4->f;^ 

i , 2 , 3 — h y t 5 — r /^/v#-7^, 1 , 2, 4- 

h])Ty—/U-l-4^^^JUm, 1, 2, 4-M)7/-;V-3-^ 
/V4?=/V3E, 1 , 2 , 4 - h y r v^w- 5 — r /v^tf^/i^, l-rf7^ 

y/i/*/uxK=/vS, 5-fh7/!J^;^=;H, 1, 2, 5-f-7^7/- 
A'-3-^/K*7/V#=/V£ > l-t7M/l/S, 2-t7W;H, 2-^r/y 
/I^/V/tf-Zl^g, 3-^7!i /W*/Wsff=/VX, 4 V /V^/V 1 - 

^ ^ K y 2 -J > K y 3 — <y K y 

mtfbti, R 4 , R 5 , &tfR 6 X^£;ft5g&g&^LT%^7/v^v'#/v# 
n-Zf h ^■S^/Uaffs/HE, yy^f ^r^*/l/7}?=7VS, sec-:/ h fr&=zAs 

*risjj/V7$^/vmm*mft>ti, r\ r 5 , RUR 6 x^^ti^m^&^Lxh 
*&&<Dtm—ie&: a) rx$ (id x^^ti^t^-m^^^x, hztnm 
«tv\ s^prig^i: ttri, ?ymm*, mmw^, mm^, a* 

mW^/s^^l^m^-. tK^S, T^A-S, ^^/VS, n-T'n fcVl'S, jyfn 
tWg, n-y^/VS, -Ty^^S, sec-T^/Vg, n-^^/V 
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sec--fh^>m, tert-y* h^>SM<OT/U=i^>m. 7 * J fc° 

^w^yi, ^w>;/s, ^f/br^/s, 7^!)yi, fy^ 
7^s, ^^/urs^aE, v^y^r^/x, 7tw$yx, byy 

;vf-^7$;i, ^yxt Ky/ws/g, hy yx^/MW^i^© 

y*^v^m, 4yy^v/vm, ^v^m, ^y^uv/^m, ^b^^s, 7 

■fe^vvS, ^PB7tf/H, h y ^ n n 7t f /Hf <Df iSlrlf IT ^ i 
i/7J/U#-A^, sec- 7> 7J/V#=/VS, tert-^ h^^/UzJwVX, n- 

/w^-f/i^ yj->v^ir*?\>,^4^ t ^/V^^/W^^/i^, n-;7n 
s^4^m, 4 yy^s^jrjJ/W^J /um, sec-y^/v^-Jr^/W^J^, 
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—SUM, n-Zf?l/*JV-fc—;V^^(DT?V$) % y^Jl'-fc~/V& % p- Y frails 7, ;vfc=. 

^h^w^ys, ^b^^5:/S, n-:/P#*W$/S, ^fy/n*° 

*»W©ttlB-iRS: (I) £tf (ID Tf^frSfc^fctt^ Frit KU&C Tig, 
*jsw©twnE-jK^: (I) RXt (II) »^U<(i^a 

JJ/vSfe, ^-W^Sfe, -^W^lfe, ^*?S6, = >^*Bfe, 

iB^t, y^=n», ^*>wi, %m, ? Astern, ±^yym, ? 
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*mW<DffiW.-®& (I) RTf (II) T*3;h,5{fr&4fe'K ^r^st^-rs 
*3SW©«rlB--JK5S: (I) XTJJ (II) -Z&ZfrZlt&ISoxtiZOtiLKs 

tb b (om&m t ©fgffl § *t s o 

(1) 1 - [2- (4-t'^U i^/V) -4- h y 1 H--f 

[4, 5-c] 

(2) 2-7*=/^- 1 - [2- (4-lf^y^/V) -4- F])7;Utn^ 

[4, 5-c] ^r/y^ 

(3) 8-^0n-2-7x=;V- 1 - [2- (4-tT^JJ *3)V) ^*$-?V\ -4-h 
!/7;VtP^f;>-lH-^^)/ [4, 5-c] =Sr7U> 

(4) 8 -p*fvV- 2 -7i=^- 1 - [2- (4-fcT^y vVv) ^fvV] - 4 - h 
!)7;^o^f/V-lH-^>^ [4, 5-c] =^/y^ 

(5) 8-^ F^-2-7i^-l- [2- (4-t°-<y^) ai^/W] -4- 

MJ7;vtn^f;w-iH-^^)/ [4, 5-c] 

(6) 1- [2- (4-t°^y^/>) ct^yV] -2, 4-^M)7;l/tn^fyU-l 

H-- [4, 5-c] y V 

(7) 2— S/^n^^/u-i- [2- (4-fc^y vW) ^^/u] -4- h V 7 ;v 

to^f/b-iH-^^^/ [4, 5-c] ^/yy 

(8) 2-i/? u^^iy/V- 1 - [ 2 - ( 4 - V iz/U) :*^yl/| - 4 - h V 7^ 
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tn^;V-lH-^^y [4, 5-c] 

(9) 2 -tert-^fvW- 1 - [ 2 - ( 4 - If ^ V i?/^) ^9vV] -4~bV V ?V^r 
B^f^-1H-^^/ [4, 5-c] ^/!J^ 

(10) 2- {4-ff-;Vy -1- [2- (4-t°-<yi/^) a^vl/] -4 
-MJ7/^n^f;U-lH--f^y [4, 5-c] dr/!)y 

(11) 2- h*^-7^=-/U) -1- [2- (4-tf^y^/V) ai^/V] - 

4-hy7/^o^f;u-iH-^^y [4, 5-c] 3vy>- 

(12) 2- (4-7/l^tP7i^) -1- [2- (4 -tf^y ^) - 
4-fy 7^to^f^-lH — [4, 5-c] ^r/yy 

(13) i - [2 - (4 - t°-<y v 5 /!-) - 4 - y ^/^p ^ 2 - (4 

-YV7jV3rn*J-;V7*.~;V) -lH-^^y [4, 5-c] *J V > 

(14) 2- (4-3- K7i-^) -1- [2- (4-tf^y ^fvv] -4 
-MJ7/Vto^f/W-lH-^5^/ [4, 5-c] ^yyy 

(15) 1- [2- (4-t°-<y^/V) ^fvl/| -2- (2-foy/V) -4- by 
7/VtP^f^-lH-^^V [4, 5-c]^r/y^ 

(16) 2- (2-1H- f ^y^y/V) -1- [2- (4-tf^y^AO ^5vU] 

-4-^)7;^^^-^-^?^ [4, 5-c] ^yyy 

(17) 1- [2- (4-t'^yvvP) ^5vV] -2- (2-^T)/y/V) -4-h 
!J7;i'to^f/i'-lH-f^/ [4, 5-c] =*r/!)y 

(18) 1- [2- (4-t°-<y >Vv) ^^-/v] -2- (2-^^/v) - 4 ->y 
7;utD^f;>-iH-^5^ [4, 5-c] Jr/yy 

(19) 2- (5 -^5^-2-^^ AO -1- [2- ^A] 

- 4 - h y 7;^c ^ f /i/- 1 h-y [4, 5-c] ^/yv 

(20) 2- 2-^c^/U) -1- [2- ( 4 - fcV< y vvw) ^^] 

-4- hy7;vi-n^f-;v-iH->f^/ [4, 5-c] ^yyy 

(21) 2- -1- [2- (4-lf^y ^A-] - 4 - h y 7 

/v^-d^^/w- iH--r ^y^/ [4, 5-c] 
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(22) 7-^no-2-7i 1 - [2- (4-t*^y^/l/j a:?yv] -4- 

MJ7/vto^f;v-iH--f^)/ [4, 5-c] 

(23) 7-^ntz-l - [2 - (4-t°^y -y;v) - 2 - ( 2 - fc°D y 7V) 
-4- MJ7/l>^-n^^-lH— r^^^/ [4, 5-c] 

(24) 7-^pcx- i - [ 2 - (4-fc°-<y vvt') -2- (2-^7^!/ 
/V ) _ 4 _ y ^/l^n^/l^- 1H-- T [4, 5-c] 3V U ^ 

(25) 7-^nn-2- (2 — lH-'f -1- [2- (4-fc^yi? 
/V) a:^] -4-hiJ7;l'to^f^-lH-^$^ [4, 5-c] ^r/ U 

(26) 7-^nn-2- (2-7U/V) -1- [2- (4-bf^U^/V) 

-4-M)7/vtn^f;b-iH-^^)/ [4, 5-c] ^yyy 

(27) 7-^nn-l- [2- ( 4 - fcV* !I ac^vrt/] -2- (2-^trvv) 
-4-fy7;^D^f^-iH-{^)/ [4, 5-c] ^;i)y 

(28) 7-^0D-2-^n^yf/l/-l- [2- ( 4 - bT*< y 5?/U) =c^/W] 
-4-MJ7/U^-n^^/V-lH-^^^y [4, 5-cl ^r/JJy 

(29) 7-^nn-2-^ n^^r *>7U- 1 - [ 2 - ( 4 - y 
-4-fy7;^n^f;k-lH- f^V [4, 5-c] =Jr/!)y 

(30) 7-7/W^-n- 2-^^^/U- 1 - [2- (4-fc°-<yvvV) ni^/V] -4 
-hy7;^n^f;v-lH-f^/ [4, 5-c] ^/yy 

(31) l-7)VJrxi- 1 - [2- (4-k^y^l/) ^/V] -2- (2-t°ny 

/v) -4- h y ^/m-p^/v- iH— r [4, 5-c] 3vyy 

(32) 7-7^n-l- [2- (4-t'-<y vVw-) :x^/V] -2- (2-f7/ 

y/u) -4-hy7;vtn^^i/-iH-f^y [4, 5-c] yy 

(33) i-y?virn- 2 - (2-ih— r^yyy/i^) -1- [2- (.4-t 0 -^y 

i/yu) i^/W] -4-fy7;^oyf;U-lH-'f^/ [4, 5-c] 3V 

y > 

(34) 2- (2-7y;V) -1- [2- ( 4 - fcV* 9 S?/u) 
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-4-h!J7^tn^f;W-lH-'f5^ [4, 5-c] +/!Jy 

(35) 1 - [2- 5^) ^}V\ -2- (2-^- 
;V) - 4 - h y -7)Virn * 1 H— f K^/ [4 , 5 - c ] 

(36) 2-v'^n^^/l^- 7-7^tn - 1 - [2- ( 4 — fcV* U SW ac^vV] 
-4- hy 7;Vtn^f/WlH — f [4, 5-c] ^JIV 

(37) 2 - i/^ cr -vdf 7 - n - 1 - [2 - (4 - fcV< y vVw) i^VKl 

-4-MJ7;vtp^^-iH-> rs^v' [4, 5-c] ^yyy 

(38) 7-^^-2-7^=^-1- [2- (4-t°^y v^/W) a^/U] -4- 

H7^to^f;v-iH — [4, 5-c] ^yyy 

(39) 7-7*5^-1- [2- (4-fc^<y vV>) =9vV] -2- (2-tTny^) 

-4- h y y/u^rv^^/u- ih-4 $^3/ [4, 5-c] */vy 

(40) [2- (4-t'^y^/V) =5vl/| -2- (2-5^T^y 

/u) -4-MJ7/vtc^f/i/-iH-^^^ [4, 5-c] 

(41) 2- (2- 1H- i ^y^VM [2- 

/V) je^/I/] -4- h y 7;VtB^f^-lH- [4, 5-c] y 

(42) 2- (2-71//U) -7-^^/V-l- [2- ( 4 - t:°^ y vvV) =5vV] 
-4-hJJ7^tn^f;W-lH--f^^ [4i 5-c] ^/yy 

(43) 7 f-)V- 1 - [ 2 - ( 4 - fcV* y v'/U) =5vKl - 2 - ( 2 -5^c~/U) 
-4- hy lH-^T %W [4, 5-c] ^/yy 

(44) 2 ->^tt-<y ^-7-^5^-1- [2- (4-t'^y^/V) 
-4-M)7/^n^f;WlH-^$^ [4, 5-c] ^/!J> 

(45) 2 - n ^3ri^V- 7 5vV- 1 - [ 2 - ( 4 - t"^ y *J/V) =5vV] 
-4-M)7;^n^f;WlH-^f^/ [4, 5-c] *cS V ^ 

(46) 6 2 -7 1=71/- 1 - [2- (4-^?^/V) =5VV] -4- 

hy7;vto^f;>-iH-^^/ [4, 5-c] ^yyy 

(47) 6-^^-1- [2- (4-f^y^V) 3i ^-/U] -2- (2-tfny^) 
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-4-M)7/Vtn^f;v-lH-^^/ [4, 5-c] */])^ 

(48) 6-7 1 - [2- =r.^] -2- (2-^T^y 
/V) - 4 - h P 1 H-^ $ [4, 5-c] *7 ]) > 

(49) 2- (2-lH-^^yU/>) -6-75^-1- [2- (4-t°^y^ 
/U) -4-h!)7/Vtn^f^-lH-^>;y/ [4, 5-c] y 

(50) 2- (2-7!l;l/) -6 -7^-1- [2- (4-t°^y^/U) ^fvU] 
- 4 - H 7;Vto ^ f /I/- l H-^ ^ f N / [4, 5-c] ^r/yy 

(51) 6~75vV-l- [2- (4-fc°^y^/>) :*?7U] -2- (2-^^/V) 
-4-MJ7/l/to^f;W-lH-^^)/ [4, 5-c] ^f/y^ 

(52) 2 - d x:^^- 6-7 ?vV- 1 - [ 2 - ( 4 - fc^< V V;l>) 
-4- h y 7;Vtn^f;v-lH- f [4, 5-c] ^r/ y ^ 

(53) 2-^n— ^/V- 6-7^-1- [2- (4 - fcV< y i?/V) ^/V] 
-4-MJ7;^D^f^-lH-^{^y [4, 5-c]^/y>' 

(54) 7-7 Y3ci/-2-7^=./l>- 1- [2- (4-k°-<y vvV) -4 

-f^^p^f^-iH-'f^y [4, 5-c] ^yyv 

(55) 2-7^^-1- [2— U-fc^yvM') ^^] -4, 7-i?hV7 
;Uta^f;V-lH-^$^ [4, 5-c]=3r/yv 

(56) 7-^UP-2-7x=/l/-l- [2- (1 -f^v^/V) ^?VV] -4 

-by yjv^-u 7 1 h— r 5^7 [4, 5-c}^yy 

(57) 7-7nn-l- [2- (l-tf^^/H ^^] -2- (2-t°ny 
/V) -4-M)7^tn^f;l/-lH-{^/ [4, 5-c] ^r/yy 

(58) 7-7nn- 1 - [2- ( 1 - fc 0 ^ ^) a^vV] -2- (2-f7/ 
y/V) -4-hy7;>tn^f/U-iH — [4, 5-c] * 7 ]) > 

(59) 7-7nn-2- ( 2 - 1 H-^f 5 *V y /V) -1- [2- (l-t°-<^i? 
-/l^) a: ^/v] -4-fy7;^c^f^-lH-^^y [4, 5-c] =3r7 

y y 
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(60) 7 -7 o n - 2 - (2-7!l;V) -1- [ 2 - (1- tT^7 ^/V] 

-4- mj 7/1^0 ^?vw-ih — r [4, 5-c] */yy 

(61) 7-^00 — 1- [2- (1-^7^) -2- (2-<^c- 
/V) -4-F!)7/^n^f^-lH-^^/ [4, 5-c] 3V U 1/ 

(62) 7-^Bn-2-^ P^i/fvU- 1 - [ 2 - ( 1 - t?^7 v^/U) ai^] 

-4-hU7;VtD^f/i'-lH — f 5^7 [4, 5-c] 

r 

(63) 7-^dd-2-^d ^v'/V- 1 - [ 2 - ( 1 - tV<7 ^/V-] 
-4-M)7^to^f^-lH-^5^ [4, 5-c] ^/!)y 

(64) 7 -7/I^To- 2-7^-/1^- 1 - [2- (1 -t^y^/V) ^/P] - 

4-M)7/vtc^f;v-lH- f^TV [4, 5-c] 

(65) 7-7/V;<|-o- 1 - [2- (1 -tVyi;-^) zc^yl/] -2- (2-fc°o 
y/V) -4-hy7/UtP^f/V-lH-^^/ [4, 5-c] ^r/yy 

(66) l-7>Vir u- 1 - [2- (1 - \?^yi?=.M -2- 
7y/V) -4-hy7^tn^f-;b-lH-^^/ [4, 5-c] ^7!)y 

(67) 7-7/1^0-2- ( 2 - 1 H — f 5: TV ]) /V) -1- [2- (l-fc 0 ^ 

rc^-ylx] -4- h y 7/V;To^/l— 1H — f5*V [4, 5-c] ^ 

(68) 7-7/1^0-2- (2-^y/U) -1- [2- (l-^^-ZV) 
-4- hy 7;^o^f;V-lH-^^7 [4, 5-c] ^7!)^ 

(69) 7-7/1^0- 1 - [2- (1 - fcV<7 ^-/V) ^/V] -2- (2-^x- 

-4-MJ7;^n^f^-lH-^^/ [4, 5-c] ^!)y 

(70) 2-^^0^^^-7-7/^0-1- [2- (l-t*^7^/l^) ^=5- 
;V) -4->y 7^tn^f;V-lH-^ f 5 TV [4, 5-c] ^7 D y 

(71) 2-^^0^^^/1^-7-7/1-^-0-1- [2- (1 -tV<7> ? =/l') 

/v] -4-h!J7;^p7f/i'-iH-^5^/ [4, 5-c] 

(72) 7-^^-2-7^-/^-1- [2- (1 -¥-<7>y=-;V) ^)V\ -4 

-Mi7;v^o7f^-iH-^^/ [4, 5-c] ^yyy 
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(73) 7-^/U- 1 - [2- (l-f^7^=/V) -2- (2-t°ny 
/U) -4-M)7;Vtn^f;i/-lH-^{$^ [4, 5-c] ^f-/!Jy . 

(74) 7-^^-1- [2- (1 - tf^v?-^) ^^V] -2- (2-W 
y/V) -4- h ]J 1H— f $^y' [4, 5-c] 3V U ^ 

(75) 2- [2- (l-t°-<y^ 

a^^yV] -4- MJ ^/V^-P^^V- 1H--T 5^V % [4, 5~c] 

y> 

(76) 2- (2-7^1^) -7-^^-1- [2- ( 1 - *S=->\>) =sf-fi,] 
-4-f!)7;!/tn^f;V-lH-<^y [4, 5-c] ^/!Jy 

(77) 7-^^-1- [2- (1 - t°^7i/— /^) J^/V] -2- (2-<^~ 

/u) -4-M)7;Ptn^f/i>-iH-^^^ [4, 5-c] 

(78) 2 -v^ 7 1 - [2 - (l-hXy^v) ^?V\ 

- 4 - MJ 7/Vt P ^ f 1 H-< $ [4, 5-c] =3f/y^ 

(79) 2 - n^^->/V- 7 - ^ fvV- 1 - [ 2 - ( 1 - t°-^7 V^A") ^^-/V] 
- 4 - M) 7/^o ^ f 1 H-^ [4, 5-c] =¥7 y ^ 

(80) 6-^5=-/U-2-7^-/^-l- [2- ( 1 - t°-<5 ^5vV] -4 

- h y y ^/V- 1 H — r^y^ [4, 5-c] ^r7!)y 

(81) 6 -jrf^VU- 1 - [2- (1 -t^y^/V) ^fVU] -2- (2-t°py 

)V) -4- h y 1 h— r [4, 5-c] ^yyy 

(82) 6-^/1—1- [2- (l-t^^i^^) -2- 

y/V) - 4 - h y 7;uta ^ 1 5 [4, 5-c] ^f/!)y 

(83) 2- (2-1H — r^Vy/l") -6-^^-1- [2- (l-t^yv 5 
=A0 31^] -4-M)7;Vtn^f;u-lH--f5y/ [4, 5-c] ^7 

(84) 2- (2-^yyV) - 6 ^VV- 1 - [2- ( 1 - fc 0 ^ az^] 

-4-^)7;^^^-^-^^/ [4, 5-c] =^;yy 

(85) 6-^^-1- [2- (1 - t^yiz-yv) zt^/u] -2- (2-^^=- 
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A?) -4-MJ7;>tn>f^-lH-^^^ [4, 5-c] " 

(86) 2 - o ^y^/U- 6 - ^ 1- [2- (l-fcV<5 v 5 -^) 3:^3 

-4- by 7;^n^f/v-iH-^f [4, 5-c] *;y> 

(87) 2 - a ^ vyv- 6 1 - [2 - (1- tV*7 v'-ZV) ^9vKl 

-4-fy7;vtD^f;v-iH-^^/ [4, 5-c] ^/yy 

(88) 7-^nn-l - [2- ( 2 -^E-/!^ y —/!✓) -2-7^^/1^-4 
-b!J7;^a^f/V-lH-^^)/ [4, 5-c] ^!)y 

(89) 7-^un-l- [2- (2-^e/^D -/l/) ai^/V] -2- (2-t'py 

>u) -4- 7;vta^fA'-lH-{^y [4, 5-c] #yyy 

(90) 7-^nn-l- [2- ( 2 -^-/V/fr y ^/V) rc^/p] -2- (2 -f 7/ 
y/V) -4- h y 7/V^-n^^- 1H--T [4, 5-c] =Sr/!)y 

(91) 7-^ a a- 2- (2 — 1 H — < 5. "J }) /is) -1- [2- (2-^/l^y 
-yv) rc^vt/] -4-f!)7;Vtc^f/V-lH--f?^/ [4, 5-c] 3f/ 

y ^ 

(92) 7-^nn-2- (2-^y/V) -1- [2 - (2 -^6/Mn y =-)V) zc^yV] 

-4- hy 7/v^n^f;i/-iH-^?yy [4, 5-c] ^yyy 

(93) 7-^ an- 1- [2- ( 2 -^/V* y =vv) ^^/W] -2- (2-9^~ 
/V) -4- h y 7/V^-P^^/V- 1H— f [4, 5-c] 

(94) 7-^ad-2-e/^ a^^/V- 1 - [ 2 - ( 2 -^E/Vxfc y ^/V) :t?vi/| 
-4-hy7/^n^f;V-lH-f$^/ [4, 5-c] ^r/!)y 

(95) 7-^an-2-^DA^;i/-i - [2- ( 2 -^-/V^ V =-;V) 
- 4 - h y 7/^n ^ f 1 H-f 5 [4, 5-c] ^r/!)7 

(96) 7-7/U^-a- 1 - [2- (2-^e/WjjNy =/V) at^yl/] -2-7 

4-by7/v^-n^^/u-iH— r$^/ [4, 5-c] ^;yy 

(97) 7-7/U^-n- 1 - [2- (2-W*i)-M ^/V] -2- (2 -fa 
y/U) -4-hy7;>tn>f;>-lH-^^/ [4, 5-c] 

(98) 7-7/V^-a- 1 - [2- (2-^/V^y-/V) ^)V\ -2- (2-^T 
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y'iJ/V) -4-M)7;^n^^-lH- T [4, 5-c] ^7!)^ 

(99) 7 -7/^X2-2- (2-lH-^^7U^) -1- [2- 
y-/u) a^/V] -4- 7;VtD^f/V-lH--f^y [4, 5-c] 

(100) 7-7/^D-2- (2-7]/^) -1- [2- (2-^e^y^/V) ^ 
_ 4 _j.y :7 ^p^^_ 1H _^5^ ; / [ 4> 5_ c ] 3V 

(101) 7 1 - [2- (2-^*!)=;U) ^5vv-] - 2- (2-5^x 
-71.) -4-MJ7/Vtn^f;V-lH — f 5: [4, 5-c] ^r/yy 

(102) Z-^/t xi^y^-iV-l -7 1 - [2- ( 2 -^■/W* y ^jV) 
/v] - 4 - MJ 7/^n ^ f ^- 1 H-^f [4, 5-c] ^;yy 

(103) v^3ri//V-7 -7;V3ru- 1 - [2 - ( 2 -^e/Uzft y ~/V) 
-4- by { [4, 5-c] ^f-y U y 

(104) 7-^5vv- l - [2- (2-^v*y^/v) ^fvi/] -2-7^-/1^-4 
- h y 1H — r 5 [4, 5-c] *S Vis 

(105) 7-7 5vv- 1 - [2- (2-^e;v*y-yv) -2 - (2-t°oy 

/V) -4-Fy7;^D^f;V-lHW^)/ [4, 5-c] =¥7 y >- 

(106) 7-^^-1- [2- (2-^E-^y^;^) -2 - (2-W 

y/u) -4- by 7^*0^^- lH-^f 5: [4, 5-c] ^yy> 

(107) 2- (2-lH-^^/!)^) [2- (2-^A^y 
^>V\ -4- MJ7;Wtn>f;V-lH — < %?"S [4, 5-c] ^7 

y V 

(108) 2 - (2-7!);V) - 7 -7 ^/V- 1 - [ 2 - ( 2 -^e/U/fr ]) ->V) ^=f-)V\ 
-4-fy7;l/tpyf;V-lH--f^7 [4, 5-c] *J V V 

(109) 7-^^-1- [2- ( 2 y —fiS) -2 - (2-^- 

(110) 2 -Vi^ cr^y^/W- 7-7^- 1 - [2- (2-^-/V^y 

- 4 - b y 7;ut d y f /i,- 1 H-r ^ [4, 5-c] 3vy^ 
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(111) 2 -W u^-y/u- l - [ 2 - ( 2 -^/V/Jn y ~;\<) ^5vv] 
- 4 - mi ^ 1 h--{ ^ [4, 5- d *y y y 

(112) 6 1 - [ 2 - (2 -^A^ V :t5vi/| - 2 -7i=^- 4 

- MJ77^o^^-iH— f s.^/ [4, 5-c] ^/y^ 

(113) 6 ^U- 1 - [ 2 - (2 -^/U* y oc^vv] - 2- ( 2 - tfn y 
/U) - 4 - MJ ^ f 1 H-^ 5 [4, 5-c] ^r/y^ 

(114) 6-^^-1- [2- (2-^e;^y-/V) sc^/V] -2- (2-f7/ 

y/v) -4- hy 77^p^^/v-ih-^^^^ [4, 5-c] */y^ 

(115) 2- (2-1H-- f^/D/l') -6-^^P-l- [2- (2-^e/U^y 
oz^/w] -4- hV 7;^n^f;V- lH--f [4, 5-c] 3V 

y >- 

(116) 2 - ( 2 -7 y A-) - 6 ^As- 1 - [ 2 - ( 2 -^-/V/Jn y =/V) ^)V\ 
-4- h y 7;vtn^f;v- 1H — f [4, 5-c] ^7!)^ 

(117) 6-^^-1- [2- (2-^;V^y-/V) zcfvKl -2 - (2-^n~ 

/V) - 4 - b y * ^/v- 1 h--t 5 c 4 , 5 - c ] *j y V 

(118) 2— is? 6 1 - [2- (2-^/VxKy zc^/w] 

-4- hy 7^tp^f^-iH- [4, 5-c] ^yyy 

(119) 2-i/^n^i//V- 1 - [2- ( 2 — ■^A'* J7 =A0 ^fvU] 
-4-M)7;Ptn^f;u-lH — f^^V [4, 5-c] ^7!)V 

(120) 4 - a fcVV- 2 - 1 - [ 2 - ( 4 - y 

-ih-> r^yy [4, 5-c] ^-yyy 

(121) tVV- 1 - [ 2 - ( 4 - fcV< y - 2 - (2 - 

fay/v) -ih-^5^/ [4, 5-c] ^/yy 

(122) 2 , 4 - *?7 =. —A*— 1 - [ 2 - ( 4 - y zz.^jV\ - 1 H—f 5 

^y C4, 5-c] *y y > 

(123) 4-7^n/V- 1 - [2- (4-f^y^/W) ^/V] -2- (2-bToy 
/V) -1H — 14, 5-c] */yv 
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(124) 4- (2-7JJ/U) -2-7x^-1- [2- (4-t°-<y *?/u) ^?V\ 
-1H- 4%tfV [4, 5-c] dr/yv 

(125) 2-7^~)V-\ - [2- (4-t°^U^/V) ai^vv] -4- (2-^^- 
/P) -1H-^^/ [4, 5-c] ^/y^ 

(126) 4 2-7^-/^-1- [2- (4-t°-<y^7>) ^)V\ -1H 
-4%?* [4, 5-c] !)y 

(127) 4-^/^yh-2-7rt=7V-l- [2- ^/V] - 

ih-^^v [4, 5-c] *yy^ 

(128) 2-7^=^-1 -[2 -(4-t°^y v^)^5vP]- 1H->T ^V[4, 

5-c] 

(129) 2 - 7 x. ->V- 1 - [ 2 - ( 4 - tf^ y i?;V)^;V] - 1 H— f 5 ? 9 [ 4 , 

5-c] ^yyy-4-^*>t>.K 

(130) 2-7i^- 1 - [2- (1-^7^=^) - 4-M)7^t 
P^f/V-lH-f$^/ [4, 5-c] ^7!)y 

(131) 1- [2- (l-tf^7^=^) - 2- (2-tfP y^V) -4 - h 
?7^n>f/U-lH-^^/ [4, 5-c] ^7!)y 

(132) 2 - 71^- 1 - [ 2 - ( 3 - fc°^ y vW) ^fvW] - 4 - h y 

^f;i/-iH- r^^y [4, 5-c]^r/y>- 

(133) 1 - [ 2 - ( 3 - fcV< y vvV) a^/l/] - 2- ( 2 - If n ]} )V) - 4 - b V 
7/VtP^f;l/-lH-^^/ [4, 5-c]dryy^ 

(134) 1- [2- (2-^-/V^y=/U) ^7^] - 2-7x^;l/-4-M)7^i- 

p^f^-iH-^^y [4, 5-c] ^7!)y 

(135) 1- [2- (2-W!)=/V) ^/V] - 2- (2-fny/V) -4~h 

y7/vto^f;i/-lH-^^/ [4, 5-c]^/!)y 

(136) 2 -jc |> dr v-^ fvV- 1 - [ 2 - (2 -^^EvM^ ]) - 4 - 
MJ7;>tn^f^-lH— f^^y* [4, 5-c] Jf/!)y 

(137) 1- [2- (8-T1f tf^n [3. 2. 1] t^^y-3-^f;U) xf;V] 
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-2-7*—A'-4-hy'7A'*u*? L A'-lH-4$^S [4, 5~c] *J 
V > 

(138) 1- [2- [3. 2. 1 ] ^ * is- 3 — *f/V) ^5vV] 
-2- (2-t°ny/i^) -4-MJ7;i/tn^^-lH — f 5 ^ [4, 5- 

c] ^yy y 

(139) 1- (2-757xf;V) - 2-7^—^-4- MJ7;UtP^f>-lH 
->f^^V [4, 

(140) 1- (2-7^;xf;l/) -2- (2-fc°ny/V) - 4-Ml7;^o^f 

/v-iH-^f^y [4, 5-c] 

(141) 1- (2-^f/VT$/xf;W) -2-7^-/V-4- h!J7/Vtn^f 
/V-lH->{^/ [4, 5-c] 

(142) 1 - ( 2 - 5 7 - 2 - (2-fn|j;V) - 4 - MJ 7/1- 
tc^f^-lH- [4, 5-c] 3r/y^ 

(143) 2 - 7 1- [2 - (3-t°cy - 4 - MJ 7/1^ 
o^f;v-lH-^^/ [4, 5-c] 

(144) 1- [2- (3-Tif^^/P) ^5Vkl -2- (2-fc°cry/V) -4- h 
y7/^n^f;V-lH-^^/ [4, 5-c] ^/UV 

(145) 6, 7, 8, 9-7h7tKo-2-7i-/V-l - [2- (4-tXiJi; 
;V) ^)V\ -4-^)7^0^^-^-^^/ [4, 5-c] ^yy 
1/ 

(146) 6, 7-i/M Ku-2-7x- /V- 1 - [2- (4-t°^y> ? /V) ^5vV] 
-4-fy7/Wtn^f/l'-lH— [5, 4-d] isfu^l/t [b] 

t° y x/ 1/ 

(147) 6, 7-^tKn-l- [2- (4-t°^y> ? ^) ^/V] - 2- (2-b? 
dD/V) -4-hy7;Utc^f/WlH--f^/ [5, 4-d] v^nxiy 

* [b] t°y>^ 

(148) 6, 7-^tKP-l- [2- (4-f-<y - 2- (2-^ 
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T^y/V) -4- h]) 7;^d^;1/-1H-^ [5, 4-d] v^n-< 

[b] t-y^^ 

(149)6, 7-5?t Kn-2- (2-lH--f^/y^) -1- [2- (4-t° 
vvv) ^^/V] - 4 - h y * f-fl,- l h— f [5, 4-d] 



(150) 2 - (2-75/V) - 6 , 7 - i?fc Kn - 1 - [ 2 - (4 - fc^y at 

-4-hU7^tP^f;l/-lH — f^^V [5, 4-d] i/^D-O^ 

[b] trys^y 

(151) 6, 7-v?t Ka-1- [2- (4-t^yiW a:^] -2- (2-^ 
^-;V) -4-hy 7;^P^f/l/-lH-^f^)/ [5, 4-d] v-^o^^ 
* [b] t'yv 5 ^ 

(152) 2-^^0-0^-6, 7-v>fc Kn- 1 - [2- ( 4 - t c -< y 

^yu] -4- hy 7^0^^-^-^^)/ [5, 4-d] i/jrvZ-y* 

[b] t°yv?y 

(153) 2— S^P^fS/vW-e, 7-^tFn-l- [2- ( 4 - t 0 ^ y ^ 
*f-)V\ -4- hy 7/Vtn^f;V-lH — r^^y [5, 4-d] S^n^* 

[b] t°y>?y 

(154) 2 - ;7^~/U- 1 - [ 2 - ( 4 - fc°^ y vVu) ^;V\ - 4 - h ]} 7/V*u 
^^-lHW^y [5, 4-d] [3, 2-b] b°y^V 

(155) 2 - 7x=;U- 1 - [ 2 - ( 4 - fc'^y - 4 - f ]) V )Viru 
^f/U-lH-f^^ [4, 5-c] [1, 5] 

(156) 2-y=c~;V- 1 - (4 -tT^y -4- h y 1 H- 

-r [4, 5-c] ^yyy 

(157) 2-^^^/V- 1 - [3- (4-fc°^y^/V) ^BtT/U] -4-fy7/Ut 

o^f;i/-iH-^^y [4, 5-c] 

(158) 1 - [ 2 - (n-/f^7 5 / ) 3i^/V] - 4 - /- ^/U- 2 - 7 1 1 H 

-j^yy [4, 5-c] 3v y ^ 
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(159) 1- [2- (^y^T^y) ^)V\ -4->^-2-7x^-lH 

— rs^y [4, 5-c] y V 

(160) 4-^f;V-2-7x=A'-l - [2- (MJ7x=;^f;U7 5;) ^ 
-lH-'f^/ [4, 5-c] ^r/D^ 

(161) ^<>'i?/V N- [2- (4-^f;U-2-7x=/l'-lH->f$^ [4, 

5 - c ] ^;yy-i-^;v) ^5vi/| #/w^ - h 

(162) N- [2- (4-^f;U-2-7x=/V-lH-/f^/ [4, 5-c] * 

(163) N-^^-N'-[2-(4-^^- 2-7cc^/U- 1H-- < ^^[4, 

5-c] ^yyy-i--f;v) ^5vv] f-^^T 

(164) N- [2- (4-^f;U-2-7x=/V-lH-^$y/ [4, 5-c] * 

(165) N- [2- (4-^A— 2-7x=^- 1 H-^T 5 *V [4, 5~c] 
7 1) ^- 1 AO ai^yV] p- hAoL^A-Jfr 5: K 

(166) 1- {2->fT-*y J -4-^f;V-2-7x^/V-lH-f^ 

y [4, 5-c] y v 

(167) 2-^f/>7 5 /-N- [2- (2-7^=/v-4- h y 7;vtn^f;V- 

ih-^^/ [4, 5-c] ^;yy-i-^) ^^-/u] r-fehx^K 

(168) 2-^f;^7 5 7-N- [2- [2- (2-fnyAO -4-Mi7;utn 
^f/V-lH-^^y [4, 5-c] ^/!)y-l ->f A-] ot^/u] r-fe 

(169) 2-^f/V7$y-N- [2- (2-7^-7^-4- h y 7;u^n^f;V 
-1HW^/ [4, 5-c] ^!Jy-l-^/H a^/H T-trhT^K 

(170) 2-v ? ^^T^y-N- [2- [2- (2-trnJJAO -4 - M) 7A-;$- 

n^f/v-iH-^^y [4, 5-c] ^yyy-i-^^] ^5vv] r-t h 

(171) 2-7 5 /-N- [2- (2-7x=^-4- MJ7^to^f^-lH- 
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-f$^[4, 5-c] xf;v] 7th7U* 

(172) 2-75 7-N- [2- [2- (2-foU/V) - 4 - hJJ y 
- 1H — T 5 ¥9 [4, 5-c] .^y y 1-4^1 T±hT$ K 

(173) 1 -X1?5VV— 4- [2- (2-7^^/v-4- y 7/^0^^- 1 H 

— r 5: [4, 5-c] t^y^y 

(174) 1- [2- (1 — <^P/P-4-lf^<V ^5vV] -2-7^-/1— 4 
-MJ7;uta^f;v-lH-^5^Y [4, 5-c] ^7!)y 

(175) 7-^nn-2- ( 2 - 1 Kndri/7 = -^) - 1 - [2- (4-t°^y 
AO :x^a] -4-M)7;PtP^f;WlH-^^y [4, 5-c] ^/U 

(176) 7-^nn-2- (2-y h^v^^-A) -l- [2- (4-t 0 ^yi?A) 

^a] -4-fi)7/>tD^f;>-iH-^^^y [4, 5-c]^;yy 

(177) 7-ynn-2 - (3-t Kn^-77i-/U) -1- [2- (4-lf^y^ 
/V) ^cfvv] -4- h y 7;Vtn^f;V- lH--f [4, 5-c] ^yy 

(178) 7-y nn-2- (3-y h^v'T'^A) - 1- [2- ( 4 - y v*A) 
3^ A] -4- b y yjV^rn * 1H — i 5 [4, 5-c] ^r/yy 

(179) 7-^ on- 2- (4-fc Kp.^7i=^) -1- [2- (4-fcV<JJ5? 
A) ztfvi/J -4- hy 7;^a^f/U- 1H — f [4, 5-c] 3V y 

(180) 7-y no-2- (4-y h^:7^=A) -1- [2- (4-tf^y^A) 

^a] -4- h y 7/^o^f^- ih — [4, 5-c] ^yy^ 

(181) 2- (2-fc Ko^ri/7i=;V) -7-y^A-l- [2 - (4-fc°^yi7 

zv) jx^a] -4-fy7;>to^f^-iH-f^/ [4, 5-c] ^yy 

(182) 2- (2-y h^^-A) -7-y5vv-i- [2- (4-t^y^/V) 
j^a] -4- h y 7/^B^f/V- 1H— f [4, 5-c] ^/yy 
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(183) 2- (3-tKn^>7i=;V) -7 I- [2- (4-t 9 ^Uv J 
;V) ^^/V] -4-^7;^^^-^-^^/ [4, 5-c] =3f-yi» 
is 

(184) 2- (3-^ h^v-^-zV) 1- [2- (4-t"-<y^) 

-4- hy 7Mn^f^-lH- f 5:^^ [4, 5~c] 

(185) 2- (4-fc Kn^ri/^^^/V) -7-^^-1- [2- (4-tV<y^ 
/V) cx^/V] -4-^)7/^0^^-^-^^^ [4, 5-c] ^7 U 
>- 

(186) 2- (4-^ h^v^^/V) -7-^^/V-l- [2- (4-t'^y^) 
sc^vV] -4-by^7V^-n^^/V-lH— T^^y [4, 5-c] ^r/yv 

^0J»|fjlB-^ ( I ) IkXT (II) T^^tb5ff^^lH-^^^^t°y ^ 

*»Wft-&4feO»-©j»5fe*rffi4: L-Cfi, #H¥3 - 2 0 6 0 7 8#4fc*XW: 
7f7^Fcy (Tetrahedron) , 5li, 5 8 1 31 (1 9 9 5#) f£^£tl 
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(IX) 



(5£tK R 7 nm^m^mvXh ±^^n7;^;H, ffifeg£WL-Ct>J^7 
/v^/wae, ;m*&£&^LTfc«fc^7!J— /l^Sr^U R 1 , R 3 , k, RXfA 

a»&2 o 0 o c<DW-eSi^i-5-i:i-«t <?> — «5£ (vi) ©<ffrg4fe£#5£i:2s-c 
XS2fc:}3V^tt % — jRS; (VII) -e^tbST $ (vi) (Dik&mk 

(VIII) ©-fb-^»Sr#5rt^t?#5„ 
Xg3fc*5V>Ttt % —1S&: (VIII) <0^«bSr3S?irffiV>btb5»7G^fe^ 0Ox. 

5c2fe^=hnS*S7cLT, -JRS: (IX) ©ffra4fe«r#« 5. 

Xg4 fcfcV^TWu — jRS; (IX) *9!5£ (XI) , (XII) , (XIII) 

Xtt (XIV) : 



27 



WO 01/58900 



PCT/JP01/00816 



R*C (OR) 3 



(XI) 



R'COX 



(XII) 



(R^O) 2 0 
R'COjH 



(XIII). 



(XIV) 



K, 1, rh7tKo77'y, Tirf-hy/V, 

*i/u>, h/v^:/#©Mo#£T&5VMi##&T^ o°c^^2 o ot:cr> 

~K (XV) : 



(5£*, R'imftkmMm&m-t-o ) 

W^ti-S'fk-a-^^^^s 2, 3-^no-5, 6-^>7/-l, 4 — <^ 

(D^it^& £ LTIt, #MBS6 0-1 2 3 4 8 8^#^ 
H*$tlTVN5^^J;0^-C^5»-^ (XVI) : 



R'CHO 



(XV) 



R — (CH2)k\ 




R 



(XVI) 



(5£*, R 1 , R 3 , k, 3tTJ«ASRW:^tP*IISr*i-. ) 
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"C^&ftSfta*^ R*X^£tiZ>m&&*^fLTh£^T^ ;S, Xl*R 3 X 

^£tb5m&&z^Lxh£\,^^mmmmmmz$o^xm&i-z> (ch 2 ) k 

-r^r 3c©-«5fc (XVII) : 




(xvn) 



o 



r 1 , r 3 , k, RxfAmitm^tmMm^i- a ) 

ifcv^ -jRsS; (XVII) *sT J bV *^;^>7>b&fc, 1, 8 

-^Tift'v-^P [5. 4. 0] -7-!?yTty©#ST, N, N— 5?*?7U 
*M7$K, 7f7tKP77y, 1, 4 -v^^-tf-^, 1, 

RlS**-*££fc:J:!K R^s^T/S-efcSSulE-^ (I) oMSr#5ri 

5ii*ST?tS2fc©— JttS: (XVIII) : 
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R 3 -(CH2) kx / R 
N— ft 

I (XVlll) 

GfctK R 1 . R 3 , k, RXfiAmttM7&kMMm*3i1ro ) 

ds^ryas-eabSflWB-jRS: (i) JUb**», TO, Hit 

V^T, fr, J —As, n-zfn;<;—;V, xf i/y/ij v^c^ 

it), R 2 ^*/w^^7V^Xfi*/v^^/>S-efc5l&IB-iK^: (I) toft&Qa 

StSt^-CPMgl-S (CH 2 ) k *^jg^U^v^^Jl^±^T/>*y-r^, 
T/w=^->*/v#=/vS, ^Vi^wS, HJ7^a7tf;i'l^©ftlI^| 

»«RJ£, & S V ^ Ji j&jK 5rffi V * fcTk^f K <£ 5 , ffiflB-jRS: ( I ) 

t\ R 3 tm&m£htcT^;mxteR 3 i>m&-$-z (ch 2 ) k s^^u^v^g 
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tft^fl^V, 1, 2-v^nna^;/, l, ^ 

zk*fb£A*SJ&H\ /Ww^xK 

3ISEffl^©Wt?, *JEE*»b 2 0 OPa (D^mBX-ft? k&X% 5 0 
f$4^7^St^5jfe;^ Xf4R 3 ^^i-§ (CH 2 ) k S^^b^V^ 

i-srs/S-e&ste^ xtiR 3 «fs (ch 2 ) k *fc3BhfrU*v^*w 
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^^T^— h, 1 H- t°^y*— /l^- 1 i^y, £lrt;y ^ >yyv* 

^-rs (ch 2 ) ^ic^b^vN^M^i^T/w^vxx^-o-^/^^am 

o owwivBLfois&zzbKxy), mm-m& (i) 4\ r 3 ^t^^^v-*^ 

hZWZR'tmmi-Z (CH 2 ) k *^C^U^V^^^-h^-T/^3=¥ 
fc^teR^PgrrS (CH 2 ) k »C^U^V^*Jl^±^/Mn^yT 

^/v^xtt^yy 7/^;^^i^TOi itft5«i^iiii 
-efc5-fb-3^£, vt^/vr^^, ^w^;y ^^^T^y^^-aT^ 
mum^t. ^tj~,v, n, n-^^/^mtu', m-fb 

y h/^v^^i«(D#^TX}i^«T^^ ota^ 2 o o^c^-e 
S^i-^-^^i^^ flfiE— jRS; (i) 4\ R 3 #*l-T:;yS±u:7 5yTA^ 
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m^mm-mmmmc&^xm&i-z (ch 2 ) k &Km&Lft^mmm*±\cT 

t#T?#5 0 7*>V4% K*y ^ASr/gV^ N, N-5?*^>M/ 

AT5 K, ^^^/^^=3rv-K^(DM©#^TX«##ftT^, 0^5)2 



o o 




(XXIV) 



igefc&^-cfcau — (xix) fn^ *y£/8v^ n, n — 
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i 9 , -USE*. (XX) <D\\&m*%% r t ^-Cf 5 D 
lS7fc*5VvCtt, — JR* (XX) <Dfc&Wk, Jfc©-jR* (XXV) Xf4 (XXVI) : 
R'COX (XXV) 
(R'CO) z O (XXVI) 

G**K R'WxM^ti^t, ) 

T$ K, fh7tKn77V, T±h-hV^, * is is is, h/wr^ 
#&T**^H£Nf3et^ o c C^b2 o oT^K-eafc-f 5 !K -jR 
* (xxi) ©Mi-fsii^tt^o 

JM7 (DflkD^mk \*Xs &©— JR* (XXVII) : 

R 7 C0 2 H (XXVII) 
(**, R 7 f4ttT^i:TO*«1- 0 ) 

;m»£»&*4&*K:Ji*Lfcfk -jR* (xx) (Dfc&mt, hv^f-^r^y, 
ZLbKii 9 x -JR* (xxi) o^mr.tms. 

■^-/l/^ 5; Jf^—sU, 1 , 3 -S?5/^ n^^/WTj^^ ^ K, 7"p 

-JR* (XXI) Oft-^*B©5Efc9J©»i3t*fe^ LTft, IS8fci3V^, -JR* 
(XXII) -e^£iL5te^&, -JR* (XXV) , (XXVI) fc^tt (XXVII) 
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2 o ot:©K-c^S:$^rr#e>^5-jR5S; (xxm) ^Sjh/Sffr&fcfc, igi 

f% (XXIV) T?^£;ft5fc^*^fcBt#U£&fc, IglOXflll^ 

\\&m*%-z> i t &x% z 0 

iSi 2^:fc^Tte,--$;5£(xxi) <z>fti^#>£, t°y^y, 

^^MJl7^, J*®^ !7^, 77y<7A tert-7* b K, Tk*^ h y <7 A 
^©^©#&Tv N, N-^fM;VA7 5K, 7h7kKn77V, T-fe 

JK5£ (V) ©<ffr8^£#3 5. 

(vn) , (xvi) , (xviii) ~ (xxiv) i?^£tL54bit-«, -U&ftHk&yaxfo 

%o #!lx.ffs Journal of Medicinal Chemistry, 4 0i, 1 7 7 91 (1 9 9 7 
¥) , ^^/l" 77-7^-7^^ • 7*l/fy (Chemical Pharmaceutical 
Bulletin) , 2 4#, 4 3 11 (1 9 7 6 #) , i/Vfev'^ (Synthesis) , 5 0 
51 (198 Om , If • i/^—t/U- • *-13-y? • ^ * h y- (The 
Journal of Organic Chemistry) , 5 0i, 1 2 4 61 (1 9 8 5¥) , 

• • n ^ !) y $ - ^5:^hy — (Journal of Heterocyclic 
Chemistry) , 2 1 34 51 (1 9 8 4#) ^(C||^$^T*5 <9 , *tbfeJC 
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^m^t LX^%XhZ> 0 h#^^£tfe£0£ LTKfc, fllfctf, Kb* 

■fxffi, t/^^f k-v-^, ^mmitm, ^tiixiifvwfx, 

tuia-^ ( i ) xr± (ii) t^^nsWi 1 H->f 5 ^/try 
ran, m&M, mm, mu ^ v zm, F7^>n^, i^^e 

M^JW^fF^L5 5^PtJ^P^, ttifefc: J: DIBS"*-* 

^~m^4m, mwrnfrtr-cm, ^t^^^f) , (t 
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affr£A©»a\ -0 Jit it, gpg^-eo. i~i o o omg mm. 

^lPS4t'0. 0 1~5 0 OmgfI^£l P lIIIXW:&lH]fc#ttT&-5"f*5££ 

m$<D®mnzti?ti]k(DMi&%m~ro ph : b oc : tert-^h^v- 

#/Uj}?;=vv3£, Me : 9- f-jV&, Et : 

2' -T5/-4' -^Dn-2-=Fn7tF7x/y 

7-^dp-2H-3, 1 «^y ? ^-^r^v ? V-2, 4-lH-^yi4. 

4g©^f;WWt^>Kl 2 OmligiR^ 9 !7A2 0. 1 g&tf-h 

o^^15. 7 ml ^AP *.T 4 0 iCt 2 4 B#WH*# Ufco &J&M£-%SK~ h n ^ 
* V 8 ml UTlt 4 0 °CT? 2 4 ^F^S&# Lfc 0 R^fr***** fctt^ 

1 0 %»SraDiLT p H 5 fcWJggL v^^vi^— t^MtlX^^^^s 
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(1 : 1) ^mm^mtLtc^V ^^fMy^^n^y^vy^^-V 
m*L1t***M y^n ^vx"r;Vt^tT7. 0 1 g ©^^ H B B ^#fc 0 
f^^^i^y^citV^-x^TO^^S^LT, Kl3 1~13 

5nm^fi C 8 H 7 C 1 N 2 0 3 

C, 44.77; H, 3.29; N, 13.05 
URt C, 44.73; H, 3.27; N, 12.99 

i ©*ifejcflgo t\ 2-4 (Dih-s-m&mcv 



mm\2 

sfeiil v^y-fxi \?>v^-j-)v 

M 117-118 °C 

5uf^#Hi C 8 H 7 FN 2 0 3 
SH-ftt C, 48.49; H, 3.56; N, 14.14 
H*M£ C, 48.71; H, 3.68; N, 14.20 

2' — 7 5: / — 4 ' -^^/V-2-= h^Ti? h7x/y 

96~97t 
^fH#« C 9 H 10 N 2 O 3 
S^lt C, 55.67; H, 5.19; N, 14.43 
HI! C, 55.69; H, 5.04; N, 14.42 
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###14 

ioo~ioit 

vxm^m. c 9 h 10 n 2 o 3 

C, 55.67 ; H, 5.19; N, 14.43 
C, 55.67; H, 5.07; N, 14.43 

2' -7^-2-rfn7th7i7y7. 6 5g©f^x^5 0ilISt 
^> h y 7 /M"n 6 ml &*}«&T«TU ^fiT?3 0#IH*#Lfc o S 

Uio. 7 g 0HHK£Jfti*:#fc. 

NMR7^i^ 5 (CDCl 3 )ppm : 5. 96 (2H, s) , 7. 36 (1H, t, J=8Hz) , 7. 68 (1H, d, J=8 
Hz) , 7. 79 (1H, t, J=8Hz) , 8. 80 (1H, d, J=8Hz) , 12. 14(1H, brs) 
I -RT,^ Y;l> v (KBr)cnf 1 : 1734, 1680 
t*;*^ Y;Vm/z : 276 (MO 

2 5 - (^vyy/uT^y) -2-=M37tf7xyy 

2-7x-/V-4H-3, 1 — <i/y^^ri^v ; >'-4-^-^5. 7 2 g , 
7^4. 96g, - hn^^>2. lnl M^f;l'^^K2 9 ml 
©il-g-fc^ M"C3l*IBjf^Ufc. EJSflteTkffcar, ft»a:f-^SriD^fc 
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2 Mim^ffiT L T p H 3 ~ 4 \m& U *ftfi Lfc*&iSi&itJ&Lfc 0 
*XUW»^^-OR*«5^LT, 5. 9 4g©*J*feB,lfc#fc. 
NMR^^^ h/U 5 (CDCl 3 )ppm : 6. 00 (2H, s) , 7. 21 (1H, t, J=7Hz) , 
7. 54 (2H, t, J=7Hz) , 7. 59 (2H, t, J=8Hz) , 7. 75 (1H, t, J=8Hz) , 8. 05 (2H, d, J=7Hz) , 
9. 09 (1H, d, J=8Hz) , 12. 08 (1H, brs) 

I f;V v (KBr)cnf 1 : 3312, 1692, 1668, 1590, 1306 

v**^ b/U-m/z : 284 (If) 
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7 


I o 

CF 3 


NMR 8 (CDCI 3 )ppm:2.32(3H.s),5.48(1 H, 

brs;,b.Hl u H,d,J-8Hz;,7.35(1 H,dd,J=8,2Hz),7.7 

3(1H,d,J=2Hz) 

IR 2/(KBr) 01^:3352,1738 

MS m/z:289(M + -1) 


8 


O 

II 

C ,^%/^ NHC0CF3 


^1tfef£S(AcOEtHso-Pr 2 0) 

mp, 152—153 C 

7cii##Hi C 10 H 8 CIF 3 N 2 O 4 
Slfttt C, 38.67; H, 1.95; N, 9.02 
USUI C, 38.84; H. 1.97; N, 8.98 


9 


0 

II 

F^^^NHCOCFa 


mp, 129-130 C 
5cS#*frfit C 10 H 6 F 4 N 2 0 4 
! aiill C f 40.83; H, 2.06; N, 9.52 
HHfit C, 40.79; H, 2.10; N, 9.58 


10 


O 

it 

Me'^^ / ''^NHC0CF3 


&Sfe^S(AcOEt-iso-Pr 2 0) 

mp, 161-162 C 

7cft##rfil C n H 9 F 3 N 2 0 4 
91511 C, 45.53; H. 3.13; N, 9.65 
ggSSM C, 45.53; H, 3.05; N, 9.77 


11 


O 

^j^^NHCOCF3 
Me 


^fe$q||(AcOEt-iso-Pr 2 0) 
mp, 131.5-1 33°C 
Ttmfttirfe C„H 9 F 3 N 2 0 4 
Slifit C. 45.53; H, 3.13; N, 9.65 
C, 45.55; H, 3.07; N, 9.61 


12 


0 

^NjHCO— <] 


^fe^ B l(AcOEl^isa-Pr 2 0) 

mp, 1 39.5-1 40.5°C 

7tm#$TM C 12 H 12 N 2 0 4 
Slraii C, 58.06; H, 4.87; N, 11.29 
111 C, 57.99; H, 4.89; N, 1 1 .32 


13 


0 

^NHCO-V\ 


&fel*£H£ii»(MeOH) 
mp, 1 96.5-1 98.5°C(#®) 
TU^^Wfl C 13 H 10 N 2 O s 

C, 56.94; H, 3.68; N, 10.22 
USUI C, 56.95; H, 3.76; N, 10.25 


14 


0 


mp.1 76.5-1 7TC(#m 

TtmfttiiB. C 13 H 10 N 2 O 4 S 
ainffi C, 53.79; H, 3.47; N, 9.65 
HS^fil C, 53.71; H. 3.55; N, 9.61 
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1 5 

^30 ftmmm Ltc 0 ^m^m^k^m^ 1 o %m.m%toz.x p h i (cm 

U #ftB L&M&m U TkRWJ V zfn tV^^^T*«S^»Lr 9 . 
5 0 g©a£ASr#fc 0 BHftat^/l'^bWBfftL-C, #ffil2 4 5~2 5 4t® 

5E*#tfHlff C 10 H s F 3 N 2 O 3 

C, 46.53;H, 1.95 ; N, 10.85 
C, 46. 40 ; H, 2. 12 ; N, 10. 95 

#%#| 1 5 (O^mzM-oX, 16-24 <Dfc&ys&mco 
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OH 






R 8 


R 9 


R'° 




16 


Me 


H 


H 


m^felSra(EtOH-AcOEt) 

mp, £.m— ZOD.D OvtjW/ 

HMfil C, 48.54; H. 2.59; N, 10.29 
USUI C, 48.53; H, 2.78; N, 10.39 


17 


H 


CI 


H 


&-fe@H(AcOEt) 
mp, Zo/— Z49 Ci?h¥j 
TC^flf fit C 10 H«CIF 3 N 2 0 3 
SMIi C, 41.05; H, 1.38; N, 9.57 
IHHi C, 40.94; H, 1.46; N, 9.52 


18 


H 


F 


H 


2fcH£fit#&(AcOElHso-Pr 2 0) 
mp, c i \r^£. i o Ks \yj n^j 

7cMMfr ft c 10 h 4 f 4 n 2 o 3 

SUfil C. 43.49; H. 1.46; N, 10.14 
USSft C, 43.61; H. 1.67; N, 10.28 


19 


H 


Me 


H 


mp, 222-224°C(#^) 
7m&ffim Cn^FjNjOj 

C 48.54; H. 2.59; N. 10.29 
USUI C. 48.58; H, 2.61; N, 10.35 


20 


H 


H 


Me 


Jtfe£jHl(n-HeptaneHso-Pr 2 C» 

mp, 156-157°C 

jiMMUm C„H 7 F 3 N 2 0 3 
MtmM C, 48.54; H. 2.59; N, 10.29 
Utttt C, 48.82; H, 2.76; N, 10.37 
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OH 






-R 2 




21 




HHfel6g<MeOH) 
mp. Ji 
5c|g^flfM C u H 10 N 2 O 3 

C, 62.60; H. 4.38; N, 12.17 
H&ifi C, 62.48; H, 4.47; N. 12.14 


22 


-Ph 


&St£&S(MeOH) 

mp. 300°CJJi± 

5c^##HI C 15 H 10 N 2 O 3 
31Hi C. 67.67; H, 3.79; N, 10.52 
USUI C. 67.44; H, 3.88; N, 10.44 


23 




mp, 300t:JitJb 
TG^flrit C„H 8 N 2 0 4 

C. 60.94; H. 3.15; N, 10.93 
USSlt C. 61.00; H, 3J29: N. 10.91 


24 




Hfe^'jXA«S(MeOH) 

mp. 300°CJ&L_t 

TcmMft fit C^N^S 
SlUt C. 57.35; H. 2.96; N. 10.29 
SH&lt C, 57.27; H. 3.13; N. 10J23 
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4 - ? v v - 3 Y v - 2 - h }) stasis* / ])y 

3-~ hP-2- F!J7;i'tP^f;v-4-^y y 2. 6 gMt^f 

*sHHk V is 5 o ml <Dm&«to* ioott2 Lfc 0 &?fr#£jfcjl<a^£7k 

1 2. 6 g &*|fc 0 n-^y^f,fff B B B tr, M119-12 

O o C<7>&&& 0 H H £r#fco 

5n^#*Htt C 10 H 4 C 1 F 3 N 2 0 2 

WMS. C, 43.42 ; H, 1.46 ; N, 10. 13 

ItlMt C, 43. 32 ; H, 1. 63 ; N, 10. 16 

2 5 O^ttoT, ###J 2 6 ~ 3 4 ©ft;^£#fc 0 



1 
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CI 








N 




R 10 





R 8 


R 9 


R 10 




26 


Me 


H 


H 


^ItfeSSdr-Heptane) 
mp, 108.5-109.5°C 
5u3£##rli C^HeCIFjNiOi 
SUMS C. 45.46; H. 2.08; N, 9.64 
HUffi C, 45.27; H, 2.22; N. 9.52 


27 


H 


CI 


H 


SfcStfe$HKIi(n-Heptane) 

mp, 91-91. 5°C 

TtMfttitM C 10 H 3 CI 2 F 3 N 2 O 2 
SSilft C. 38.61; H. 0.97; N, 9.01 
nWiW C. 38.85; H. 1.19; N, 9.07 


28 


H 


F 


H 


SJH-fetl-ttaCn-Heptane) 
mp, 52-53t 

7C^»«f IS C 10 H 3 CIF„N 2 0 2 
SSnM C, 40.77; H. 1.03; N. 9.51 
HSfcffi C, 40.60; H, 158; N. 9.55 


29 


H 


Me 


H 


it-felglKn-Heptane) 
mp, 1 10.5-1 11.5°C 
JcmMKM C 11 H 8 CIF 3 N 2 0 2 
JliSrti C, 45.46; H. 2.08; N, 9.64 
USUI C. 45.32; H, 252; N, 9.60 


30 


H 


H 


Me 


li-fe^ttSdi-Heptane) 

mp, 128-129°C 

Tcm-fttirM C 1l H 6 CIF 3 N 2 0 2 
atmfit C, 45.46; H. 2.08; N, 9.64 
USUI C. 45.34; H, 258; N, 9.63 
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CI 






-R z 




31 


>7 


^"fe^S(n-Heptane) 

mp,116-117% 

7mfttif$. C 12 H 9 CIN 2 0 2 
Strait C, 57.96; H, 3.65; N, 11.27 
SISMS C, 57.94; H, 3.76; N, 11 .28 


32 


-Ph 


li'fe^UXAtt^CAcOEt-n-Heptane) 
mp,1 49.5-1 51°C 

SlUi C, 63.28; H, 3.19; N, 9.84 
MM C, 63.03; H. 3.38; N, 9.81 


33 




2fc*ife$£ll(iso-Pr 2 0) 

mp,1 43.5-1 44.5°C 

TuMffift ft C 13 H 7 CIN 2 0 3 
SHIS C, 56.85; H, 2.57; N, 10.20 
HS^fit C, 56.69; H. 2.76; N F 10.11 


34 




?§fi&ig(isa-Pr 2 0) 

mp.105-107°C 

5c^^«f it C 13 H 7 CIN 2 0 2 S 
Slifit C, 53.71; H, 2.43; N, 9.64 
SigHt C, 53.76; H, 2.61; N, 9.58 
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###J3 5 

ie^y-3-^ ^v-;&/V#~/V-8-XiF Ifv^n [3. 2. 1] jfy*^ 
- 8 — ^/^Vlgtert-y^/U 
^^y-8-Tiff^^n [3. 2. 1] ^-^^^-3-^yV^VSg^/H 

0 . 3gO^^/-;V3 0ml mmfc. *v£&#T, tert-^5vV 1 3 . 
5 g <D* ? J 0 ml *g«}ftT U 1ST' 1 . 5 B#R8«# bfc 0 £jfcfc}&UI 

®* LT, &Hfef&#: 1 6 . 0 g 

NMR7^^ h/W fi (CDCl 3 )ppm : 1. 24(3H, t, J=7. 5Hz) , 1. 47 (9H, s), 

1. 58-1. 77 (4H, m) , 1. 79-2. 06 (4H, m) , 2. 75-2. 84 (1H, m) , 4. 1 1 (2H, q, J=7. 5Hz) , 

4.13-4. 37(2H,m) 

1 R^^y Y/V v (liq.)cm- 1 : 1736, 1698 

3 6 

^c^y-3-fc Kndri/y^V-8-Tlf If n [3. 2. 1];^^- 
8 -Jj/lstfy^; tert-y'^W 

^^y-3-^h^r^^y^-/V-8-T1flf^^n [3. 2. 1] ;t^yv 
-.8 -^77V#V^tert-^>/H 5. 8g0ff7t Kn y ^ 6 5ml 
Tklffc*?^- h 1> £A 6. 3 0g»i, ^^X^mMWT^-^ »4 Oml 
if h7tKn77^4 OmlO^^^TLfCo Sia-Cl^f, 

Jft*m«£W*LT, «i#,ttTO#:i3. 3g£#7c 0 
NMR^^^ h/V 5 (CDCl 3 )ppm : 1. 29-1. 78(7H, m), 1. 46(9H, s), 
1. 88-2. 13 (3H, m) , 3. 44 (2H, brs) , 4. 12-4. 35 (2H, m) 
I R^^y YjV v (liq.)cm -1 : 1696 

###1 3 7 
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fi>X/\>fr j^-jU) -8-T-?\?i/?X2 [3.2. 

1] *??y-8-jlA'#*mtactr-77'A' 

=-*y-3-K \*u**/*^j\>-a-7'f}f*/#u [3. 2. 1] HrWS- 
8-^7/^>^tert-^/H 4. 6 g©f h7t Ko77^6 OdI^IC tIc 
^f#T, fyif^T^yiO. Oml £Jfl;U Wdfifls^^i/^A'*=i/V4. 
9ml©rf7tFo77yiODil ^SrffiT U20 #|ffl7W&9S# Lfc D EJ&m 

LT, 1 9 . 3 g £#fc„ 

NMR^^^ b/V 5 (CDCl 3 )ppm : 1. 36-1. 71(6H,m), 1. 47 (9H, s), 
1. 92-2. 06 (2H, m) , 2. 25-2. 37 (1H, m) , 2. 99 (3H, s) , 4. 00 (2H, d, J=6. 5Hz) , 
4. 15-4. 35(2H,m) 

I RX^<? Y/V v (liq.)cnf 1 : 1692 
###| 3 8 

xJry-3-77; [3. 2. 1] ^ ^ ^- 8 - 

jtj/]s7$^M tert-zf'f-jy 

ai^y-3- (*$l/X;V7$s-;Vjr*cl'*3-;V) [3. 2. 

1] ^V- 8 -7J/V#V^ tert-y^/H 9. lg©^f-/W*^^K 
9 0mlMlu, i/7Wkthy!>A6. 3 0 g^TJ^H &{k~f~ h V tyJ±0 . 90g 

4 . 3 g £#fc„ 

NMR7^^ Y/V 8 (CDCl 3 )ppm : 1. 39-1. 79(6H,m), 1. 47 (9H, s), 
1. 90-2. 07 (2H, m) , 2. 15-2. 32 (3H, m) , 4. 13-4. 37 (2H, m) 
I R7^^ h/V v (liq. W : 2248, 1694 

3 9 
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^*y-3- -8-Tf t lfv'^T3 [3. 2. 1] 

Is— 8 -^/l^V^ tert-^^/V 

^^y-3-^T/^^/l'-8-Tlflfv'7n [3. 2. 1] ^"^^^-8- 
tert-^^V 14. lgO^?; —/V 4 0 0 ml 2 0 %T i/^e 

-T^ ^7-/1-^5 0ml 5/^3 ml ^*Dx.-r, 3 0t, 50Pa 

07K^IJET?7k*» L^c 0 MMZm^^ ^&H*L-C\ ^3|*«#:i 3. 
2 g tt'&lto 

NMR^^ h/V 6 (CDCl 3 )ppm: 1. 25-1. 75 (8H, m) , 1. 46 (9H, s) , 
1. 79-2. 07 (3H, m) , 2. 55-2. 87 (2H, m) , 4. 03-4. 40 (4H, m) 
IR7,^Y;V v(liq.)cm _1 : 1694 
^XX-<? b/V'm/z : 255 Qt+l) 

mmu o 

4- [2- [ (3--fP-2- hV7Mn^^/ly^y V f 
^ / ] =c^-;V] - 1 - fc°^ y v 5 >^ tert-^/V 
4-^nn - 3-— hn-2- h ]) 7 ?v3rn ; 9^3. 7 8 g, 4- 

(2-7 5/xf;i.) 24g&lK 
8 9g©N, N-i?t ^jVifrjVJUT^ K4 OmlH«&, ^jfi 

f/K-^lT 5 . 4 6 g *M Vfn tf/l^-^/Vfr&SSrfi L 

t, «jftl 3 5. 5-1 3 6. 5 "C©«TfelS*4:#fc. 
5u|f##rffi C a H 27 F 3 N 4 0 4 

91NK C, 56.40 ; H, 5. 81 ; N, 11.96 

Hffctt C, 56.29;H, 5. 72 ; N, 11.88 

#^J4 0 O^Kot, #%#|4 1-55 ©-fb^&Wfco 
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R 3 - 


^ JL .N0 2 
N CF 3 




R 3 - 




41 


L N 

V N \ 


Hfe$SHGso-Pr 2 0) 

mp, 148-149°C 

TU^^fifia C 21 H 2B F 3 N 5 0 4 
Sfrafit C, 53.73; H. 5.58; N, 14.92 
USUI C. 53.65; H, 5.49; N, 14.98 


42 




Hfe^yXA«S(AcOEt^iso-Pr 2 0) 
m Pl 130-1 31 °C 

3HifiI C, 53.61; H f 5.36; N, 11.91 
SIM C, 53.43; H, 5.20; IM, 11.85 


43 


a 

Boc 


Hfe^TO(MeOH) 
mp, 1 43.5-1 44°C 

■*SbR911s. Kj, OO.hU, n, D.ol, |M F 1 1.5*0 

C. 56.37; H. 5.77; N. 1 1.93 


44 


BocN-^^ 


H-&fi^^(AcOEiHso-Pr 2 0) 
mp, 151-152t; 

■*3;n59 lis. O, Do.Za, n F 3.91, IM, 1 l.ao 

HUflS C. 58.23; H. 5.92; N, 11.27 


45 


BocHN- 


Hfetf«S(iso-Pr z O) 

mp ,155-156.5°C 

5c^##rfitC 17 H l9 F 3 N 4 0 4 
Sfmfii C 51 00- H 4 78-N 13 99 
HM C, 51.07; H. 4.87; N. 14.10 


46 


Me z N- 


St&&H(MeOH) 
mp. 128-129°C 

311® C. 51.22; H. 4.61; N. 17.07 
£M C. 51.12; H, 4.63; N. 17.10 
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R 8 


R 9 


R'° 




47 


Me 


H 


H 


mfeSS(AcOEtHso-Pr 2 0) 
mp, loo ioy o 

SleHt C, 57.25; H, 6.06; N, 11.61 
HS&fit C, 5728; H, 5.98; N, 1 1 .52 | 


48 


H 


CI 


H 


§fcm&Sil(AcOElHso-Pr 2 0) 

rr»r» 1 A~7 «v-1 AR 

ITip, I *tf„D I *K3.0 v-r 

Sfaifii C, 52.54; H, 5.21; N, 11.14 
HHfit C, 52.57; H, 5.18; N, 11.12 


49 


H 


F 


H 


Hfe^'jXAtf.itocOElHso-PrjO) 

mn fiQ— IfiOt 

HlfJ v lli? IW w 

7c3t#ffifitC 22 H ai F 4 N 4 0 4 
SlmfilC, 54.32; H, 5.39; N, 11.52 
Hg&fit C, 54.39; H, 5.52; N, 11.34 


50 


H 


Me 


H 


flfel£S(AcOEtriso--Pr 2 0) 

mp. 144.5-1 45.5°C 

TtmfttiiW. CaHaFaN^ 
Slftfit C, 57.25; H, 6.06; N, 11.61 
HHfit C, 57J29; H, 5.99; N, 11.58 


51 


H 


H 


Me 


Hfe^S(iso-Pr 2 0) 
mp, 1 37.5-1 38.5°C 

7tmWR fit C t JH t JFJHfi 4 

aHfilC, 57JZ5; H, 6.06; N, 11.61 
Unfile, 57.05; H, 6.00; N, 11.58 
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-R 2 




52 


V 


fifettttiKMeOH) 

mp, 149-150°C 

5c^#*r fit C 24 H M N 4 0 4 
SfiHI C, 65.43; H, 7.32; N, 12.72 
UlSlg C. 65.35; H, 7.24; N, 12.66 


53 


HPh 


NMR 6 (DMSO-d^ppmiO.gO-l .05(2H.m),1 .37(9H.s),1 .4 

0-1 .55(1 H,m),1 .55-1 .65(4H,mX2.65(2H,t J=1 2Hz),3.25( 

2H,q.J=5.5Hz),3.80-3.90(2H.m).7.39(1H.t,J=5.5Hz) I 7.4 

0-7.50(5H,m),7.61 (1 H.t, J=8Hz),7.79(1 H.t.J=8Hz).7.89( 

1 H.d. J=8Hz),8.46(1 H.d,J=8Hz) 

IR V (KBr)cnf ':3368. 1 692.1 530,1 368 


54 




Hfe$£^(iso-Pr 2 0) 
mp, 1 25.5-1 27.5tJ 

mmm. C. 64.36; H, 6.48; N, 12.01 
USSiS C, 64.30; H, 6.39; N, 11.94 


55 




Slfe!££F#JI(MeOH-iso-Pr 2 0) 
mp, 136-137°C 

MMMC, 6222; H. 627; N, 11.61 
HiHI C, 62.05; H, 6.15; N, 11.46 
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##M 5 6 

4- [2- [ (3-T - 2- h V JJ ^-4— f/V) T 

$ / ] ol^/V] - S?V*^VSft tert-^>/V 

*^ithy!>AO. 21g«r$fiSD£ % 4- [2- [ (3 -~ Y n - 2 - h V 7 
A>*ti J ]) >-4— (M ^fvvO - l -t^y^^/v^V 

ggtert-^/V5. 3 0 g <Dt" h7t Kd77>2 Oml b*? /y8 0ml CD^ 
aSrJP^fc. &VNT\ h U 1 . 5 0 g Z'P&f oJn^fc^, 

l^lli*«***LTjlfl8i&»frSr#fc a aaESrft»3c^-n-^^ >- (1 : 

4->l : 2) ?:^fflMi Lfc^ !) 7 ^ n -7 f ^7 7 ^ 

^y/o tVl^-7vV£ n— ^^©^-C«fc^UT4. 4 7 gQttft&M 

-95 °C©«Ji!f,f| &#fc 0 
jcf^flHt C M H,,F,N 4 O a 

III C, 60. 26 ; H, 6. 67 ; N, 12. 78 

%mt. C, 60. 10 ; H, 6. 57 ; N, 12. 76 

##09 5 6 ©*Wct, ##M 5 7- 7 1 (D-fb-a-^^mfCc 
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R 3 - 




57 




NMR <5 (CDCI,)ppm:1 .48(9H.s),2.48(4H.t,J=5Hz),2.52(2H > t,J= 
5Hz).3.36(2H.brs),3.51(4H.t.J=5Hz),4.46(3H4)rs).7.45-7.50(2 
H,m).7.90-7.95(1 H,m),8.0O-8.05(1 H,m) 
IR V (liq.)cm-':3484,3364,1 696 
MS m/z:439(M*) 


58 




NMR S (CDCI 3 )ppm:1 .47(9H,s),1 .75-1 .85(2H.m),2.60-2.80(1 H, 
m)Z90-3.1 0(1 H,m).3.25-3.37(1 H.m),3.42-3.53(1 H.m),3.57-3. 
73(2H^n).3.77-4.07(3H,m).4.34(3H.brs),7.48-7.55(2H,m),7.83 
-7.88(1 H,m),8.01 -8.06(1 H,m) 
IR l/(liq.)cnr':1696 
MS m/z:439(MM) 


59 


Boc 


^Hfe3S^(iso-Pr 2 0) 

mp. 122-1 23t 

7E*##T fit CaHsFaN^Oj 
SHU! C, 60.26; H, 6.67; N, 12.78 
HS&M C, 60.30; H, 6.55; N, 12.69 


60 




iS-fe^yXAttlKAcOEt) 
mp, 149-150°C 
7C^*ffiI GmHhFJWz 
MMM C, 62.05; H, 6.73; N, 12.06 
C, 62.02; H. 6.77; N, 11.96 


61 


BocHN- 


§fe^felSra(iso-Pr 2 0-n-Heptane) 
mp, 97.5-98°C 

WMW. C, 55.13; H. 5.72; N, 15.13 
USHI C, 55.09; H, 5.72; N, 15.09 


62 


Me 2 N- 


NMR 6 (CDCI 3 )ppm5.32(6H,s)Z39(2H I t, J=5.5Hz),3.35(2H,q,J 
=5.5Hz),4.38(1Hirs).4.66(2H,brs).7.45-7.55(2H,m).7.95-8.00 
(1H.m),8.00-8.05(1H.m) j 
IR y(liq.)cm ':3488.3356 
MS m/z:299(M*+1) 
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NH 






R 9 ^ 






R 10 





R 8 


R 8 


R 10 




63 


Me 


H 


H 


S"feJiSS(iso-Pr 2 0-n-Heptane) 
mp, 77-78t 

SIHI C, 61.05; H, 6.91; N, 12.38 
§§S&ffi C. 61.09; H. 6.80; N. 12.43 


64 


H 


CI 


H 


SSJIfef£.§(i S o-Pr 2 0) 

mp, 126.5-127.5^0 

7C0##r® CaHaCIFsNtOz 
Sl&il C, 55.87; H, 5.97; N, 11.85 
USUI C. 55.94; H, 5.91; N. 11.75 


65 


H 


F 


H 


^Hfetl-ttSGso-Pr.O) 

m .. AO. no o 

mp, »o yy o 

3S3sHS G, 57.89; H, 6.18; N, 12.27 
HSfcfit C, 57.99; H, 6.39; N, 12.07 


66 


H 


Me 


H 


^Hfe^S(iso-Pr 2 0-n-Heptane) 

mp, 108-109°C 

TcS^Wffi C 23 H 31 F 3 N 4 0 2 
SlifiSC. 61.05; H, 6.91; N, 12.38 
HS&fit C, 61.01; H, 6.92; N, 12.13 


67 


H 


H 


Me 


ffife^SraOso^PrjO-n-Heptane) 

mp, 105-106°C 

Ttmfttit ttC Z3 H n F 8 N 4 0 2 
lit C. 61.05; H, 6.91; N f 12.38 
Hgfcfl C, 61.06; H, 6.94; N, 12.20 



56 



WO 01/58900 



PCT/JP01/00816 



BocN 






-R z 




68 




Sfe^lfetftt^CAcOEt-n-Heptane) 

mp,150.5-152°C 

Tic^Wfit C 24 H 34 N 4 0 2 
SUfi C, 70.21; H, 8.35; N, 13.65 
USHI C, 70.13; H. 8.22; N, 13.55 


69 


-Ph 


^Sffe^OT(AcOEt-n-Heptane) 

mp.l 13.5-1 15°C 

TC^^Wfil C 27 H34N 4 0 2 
SSaft C, 72.62; H, 7.67; N, 12.55 
USSfil C, 72.69; H, 7.64; N, 12.53 


70 




ll^fe$£ig(iso-Pr 2 0) 
mp,1 06.5-1 08°C 

Slifii C, 68.78; H, 7.39; N, 12.83 
HSfcfil C, 68.68; H, 7.18; N, 12.76 


71 


X} 


Stfe^UXixtfSCAcOEt) 
mp t 1 29.5-1 31°C 

Hlifil C. 66.34; H, 7.13; N, 12.38 
HS&fll C, 66.25; H f 6.92; N, 12.29 
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7 2 

1- [2- [4- (1 -tert-y \f-<V ^1 ^5vV] -2 

-7i-/V-lH--f^/ [4, 5-c]^!)V 5-tf-3r^K 

4- [2- (2-7x=;WlH-f^^ [4, 5-c] =¥7 y V- 1 — f 
:x?yi/] - 1 - t°^< y tert-^^3 . 67g©l, 2—5? 

^di^I 1 0ml^{C,^^^cici^S#^5. 9 5 g^>£ToiDx. N 
MX* 3 O^FWlfco l o %7ScWHki- h V V&jmWL*mz-X 

PHIOCIIU 1, 2-v^^nn^^^-ettmLfCo 1 0 %7jc^fc 

•7- h y * ATkM t i&?n^7kTii&&#M7k t, tr 4 . 2 8 g 

<7>*§-fellft2r»fc 0 M?rgl^^/v^^^^-x^-t?M*:»bT2. 4 
6 goim&WMsZmco 

NMR^^^h/V 5 (DMS0-d 6 ) ppm : 0. 80-0. 92 (2H, m) , 1. 22-1. 32 (3H, m) , 1. 36 (9H 
, s) , 1. 73 (2H, q, J=7. 5Hz) , 2. 52 (2H, t, J=13Hz) , 3. 76 (2H, d, J=13Hz) , 4. 70 (2H, t, J=7 
. 5Hz) , 7. 60-7. 67 (3H, m) , 7. 75-7. 80 (2H, m) , 7. 84 (1H, t, J=8Hz) , 7. 92 (1H, t, J=8Hz) , 
8. 43 (1H, d, J=8Hz) , 8. 86 (1H, d, J=8Hz) , 9. 07 (1H, s) 
IRT,^ Y;V v (KBr)cnf 1 : 1696, 1166 
-v**^ h/^m/z : 472 (if) 

4- [2- (2-7^— /U- 4- h y y/V^rn H--Y 5 [4, 

5-c] y >- 1 — (As) - 1 -fc'^y 5^X*/UaJ?^K tert-^ 

4- [2- [ /- 2- h y y ^-4— I'/W) T 

5 7] ^/Kl - 1 -bV<!J ^yfc/M?^ tert-^A-O . 7 0 g, ^7X7 
^7t KO. 25g^2, 3-^no-5, 6 - S?VT / - 1 , 4 -'OV 
0 4 g cDt^ f7t KP77y5BlfI^, ^?&-e3 Bffl*#Lfc„ R 

&m&®Kmvmm&mi- v y i^atr^^p^, wa^^^ttaufc. asm 
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W*Ufc 0 Bm&VJ y/o tVvx-f;>tftj|Ut 0 . 5 1 g <D^f 0 ^#fc„ 
^ y^n t>x^r;^^SIS a lLT, Ml 6 3-1 6 4°C<Dm&&M 3 $:'& 
fc. 

7tMft%t\$. C 29 H 31 F 3 N 4 0 2 • 1/4H 2 0 
SHIS C, 65.83; H, 6.00; N, 10.59 
Z&ktiL C, 65.85; H, 5.90; N, 10.58 

4- [2- [2- (4-3-K7i=/l/) -8-^/1'- 4- h ]) y^im?. 

^-iv- 1 h— f ^ [4, 5-c] — r a-] ^/v] - 1 - tr*< 

y /Vtf tart-^/U 

4- [2- [ (3-75/-6-^f;v-2-MJ7/vtD^f/i/^;yy- 
4 — < JV) 75/3 - 1 - 1"^ V ^yA^vl tert-^/V 2 . 0 0 

g&tf h !Jxf;i.75yO. 7 4ml tf> h;vxy2 0ml 7 O^C^Pf&U 4 

- a - K£&#8t* c V K 1 . 4 1 g ^iPx. , jg-a^S: 7 0 °CX» 3 R$|R)&# bfc 0 
*:0>&x ^F**SrH!H*it*L, WKK: p- h/ujc^/v* ym • — *ft^0 . 0 8 
g&Mz-Xl 2 0°Ct?1. 5 ttlflUtft Lfeo U 
f-A,-vr^-f9*y (1:3) ^fflWiUfcv-y^y/^^A^n^h^y^ 
>f *-T?*t»U *M ^x-f;VT?a^lt 2.20 g 
»f ;^ i?xf y/ n tVVx-f/V©Hi^bSSi It, K203-20 

5c5ff^*fHa C 30 H 32 F 3 I N 4 0 2 
1^1 C, 54.22; H, 4.85; N, 8.43 
HME C, 54.25; H, 4.78; N, 8.38 

HJfc#iJ 1 JLft 2 ©^ftl^ot, IWJ 3-57 <D4k&®%'&1t. 
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-R 1 


TvJ \-L.\ 1 J *W WW I O JA+J 


3 




^feSwl(AcOElriso-Pr 2 0) 

mp i 196-197°C 

5£^t##r iS C^HgoFalN^ 
aMffi C, 53.55; H, 4.65; N f 8.61 
HSil C 53 48- H 4 73- N 8 50 


4 


HN 


P 


il-felSSCAcOEt) 

mp,207.5-209.5 o C (#|ff ) 

7c3t##f fit C^HjoFaNsOj 
Siftfit C. 63.15; H. 5.89; N, 13.64 
HS&fl C, 62.95; H, 5.90; N, 13.59 


5 


a 




§feltfei|gS(AcOEt) 

mp.1 98.5-1 99.5°C 

TC^^fif fit C^HaFj^Oa 
SliM C, 63.03; H. 5.68; N. 10.89 
USUI C, 62.91; H. 5.64; N, 10.87 


6 


sr 




as-&$t-tfcJii(2-PrOH) 

mp f 204.5-205.5°C 

7G^##T® CnHjsFjN^S 
SUM C, 61.12; H, 5.51; N, 10.56 
HHd C, 60.98; H, 5.46; N, 10.43 
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mmm 


-R 1 




7 


/ Me 


Stfife$H*ir H (2-PrOH) 

mp,1 66.5-1 67.5t 

5u3t#*TfiI C 28 H 31 F 3 N 4 0 2 S 
SlUi C. 61.75; H, 5.74; N, 10.29 
HHIfi! C. 61.50; H, 5.62; N, 10.12 


8 




Me 

b 


&£IS.i(EtOH) 

mp^17-218' , C 

TcftttflHS C^H^N^S 
Sfifit C. 61 .75; H, 5.74; N, 1 0.29 
USSfil C, 61.68; H. 5.67; N. 10.27 


9 


HN 




3tfl-fe£HRII(AcOElHso-Pr 2 0) 

mp.21 3.5-21 5°C 

7cmfttir fit GaHaFaNeOj 
Slrafil C, 60.69; H, 5.68; N, 16.33 
HSfcfg C, 60.62; H, 5.69; N, 16.23 


10 




&tfe£f-ttil(AcOEt) 

mp^03-205°C 

TG^MffiS CasHjaFaNjAS 
SUfil C, 58.74; H. 5.31; N. 13.17 
HHH C. 58.62; H, 5.30; N. 13.04 


11 




0 


^*i-feSga(AcOEt-iso-f>r 2 0) 

mp.189-191.5t 

5tM#tiiM CaHajFa^Oj 
Siifli C. 65.64; H, 7.03; N, 10.56 
Hi&M C. 65.42; H, 6.93; N. 10.46 
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-R' 




12 




~Ph 




^&SS<AcOElHso-Pr 2 0) 

mp, 190-190.5"C 

TcStSMJrfil C J9 H 30 CIF,N 4 0 J 
Sim® C, 62.31; H. 5.41; N, 10.02 
m&m. C, 62J23; H, 5.33; N, 10.00 


13 


HI 


p 


&*l&£ii(AcOEt) 
mp, 21 1 .5-21 2.5°C (##|) 
7cSt#*r m. C„H M CIF 3 N 5 0 2 
MmbM C, 59.18; H. 5.33; N, 12.78 
UStfifiC. 59.17; H. 5.30; N. 12.66 


14 


S 

\ 






mp, 206-207°C 

7C^»«f fit CaHnCIFjNsOjS 
lit C, 55.17; H. 4.81; N, 12.37 
MBM C, 55.25; H. 4.97; N, 12.44 


15 


h 


y 

i 


SS-fe®M(AcOEtriso-Pr 2 0) 

mp. 222.5-230t(#fi?) 

TzMftM C 24 H 28 CIF 3 N 6 O l 
MWiM C, 56.88; H, 5.14; N, 15.31 
USSfiS C, 57.01; H. 5.10; N, 15.29 


16 


O 


0 




&fe|g£(AcOEt) 

mp, 199-200TJ 

5£^#*f fit CnHjgCIFa^Oj 
SlofiS C, 59.07; H, 5.14; N, 10.21 
ItSIJg C, 59.03; H, 5.19; N. 10.20 


17 






^fe*g^(AcOEt) 

mp, 191.5-192.5lC 

TiMMfrfe CnHaCIFjI^OjS 
SUffl C, 57.39; H. 4.99; N. 9.92 
HHfil C, 57.34; H. 5.01; N, 9.92 


18 


) 


0 


^fegjJI(AcOEtHso-PrjO) 

mp, 189-1 90°C 

7G^##rfit CaH34CIF 3 N 4 0 2 
SUM C. 61.03; H. 6.22; N, 10.17 
USSfil C, 61.07; H, 6.06; N. 9.97 
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R 1 



mmm 


-R 1 


R 9 




19 


AP 


CI 


H^fe®^(AcOEt-iso-Pr 2 0) 

mp, 185-186°C 

tt jE-o-jHJ/iii n„ h „niF m o 

JuzfSSJ HI lis. v -'29 r '36^'' r 3**4^2 

SMii C, 61.64; H. 6.42; N, 9.92 
HME C, 61.57; H, 6.49; N, 9.94 


20 


-Ph 
in 


F 

r 


^HfefejKS(AcOEt-iso-Pr 2 0) 
mp f 193-194°C 

Slifit C f 63.67; H, 5.62; N p 10.24 
HS^ii C, 63.51; H, 5.69; N, 10.15 


21 




F 
• 


^fitWil(AcOElHso--Pr 2 0) 
mp, 220-221 °C 
Tr^4^ifffiir n h p m n 

Jl»£fZsIl)\ lis. ^27 n 29" 4 N S^2 

SHit C, 61.01; H, 5.50; N, 13.18 
HHH C, 60.98; H, 5.46; N, 13.16 


22 


o 


F 


**fe$H£gi(AcOEt) 
mp. 222-223°C 

93MB C, 56.82; H, 4.95; N, 12.74 
Unfit C, 56.91; H, 5.05; N, 12.63 


23 


\ / 

/ 


F 


mp, 203-204°C 

TKMffifr fit C, R H™RNL0, 
SUb^IC, 58.64; H, 5.30; N, 15.78 
Unfit C. 58.33; H, 5.45; N, 15.63 


24 


P 


F 


&Stfeffittil(AcOEtHso-Pr 2 0) 

mp, 209-21 0°C 

5E^##f fit C^H^N.Oa 
Slfflll C, 60.90; H, 5.30; N, 10.52 
Unit C, 60.65; H, 5.24; N, 10.42 


25 


P 


F 


&3tfe£Wi§(AcOElHsa-Pr 2 0) 
mp, 215-216°C j 
TtmMfr fit C 27 H 2B F 4 N 4 0 2 S 
31HIC, 59.11; H. 5.14; N, 10.21 
HSIffil C, 59.14; H, 5.33; N, 10.14 
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mum 


-R 1 




26 


-Ph 


^•&^ro(AcOElHso-Pr z O) 
mp, 169-170°C 

7C^##Hg C3oH33F,N40 2 

ainii C. 66.90; H. 6.18; N, 10.40 
HUffit C, 66.93; H, 6.19; N, 10.17 


27 




&Mf£ii(AcOEHso-PriC» 
mp. 215-216t(#ffif) 

SIHI C, 63.74; H, 6.1 1; N, 13.27 
MBW. C, 63.54; H, 6.08; N, 13.04 


28 


>=N 


&StfetH*iiCAcOEt) 

mp, 215-216°C 

7m^m C„H3oF 3 N 5 0 2 S 
MWiM C, 59.43; H, 5.54; N, 12.84 
USUI C, 59.35; H. 5.65; N, 12.64 


29 


W 


mp, 232-233 <> C 

SlifS C, 59.82; H. 6.04; N, 15.50 
USUI C, 59.74; H. 5.99; N. 15.80 


30 


P 


mp,217-218°C 

TC^MM C 28 H 31 F3N„Oj 
WmW C, 63.62; H. 5.91; N, 10.60 
HJ&fii C, 63.59; H. 5.98; N, 10.52 


31 


P 


&Hfe£HKH(AcOB) 
mp, 218-219°C 

MWsM O, 61.75; H, 5.74; N, 10J29 
C, 61.48; H, 5.73; N, 10.12 


32 


P 

7 OH [ 


Hfe3£S(AcOEl^MeOH) 

NMR d (DMSO-d 6 )ppm.-0.77(2H,q, J=1 2Hz),1 .1 5-1 J28(3H.m).1 .3 
4(9H,s),1 ,62(2H,q, J=7Hz).2.40-2.50 (2H jm) Z58(3H.s),3.69(2H.d 
,J=12Hz).4.67(2H,t,J=7Hz),6.58(1H,t.J=8Hz),6.79(1H,d,J=8Hz).7 
.1 9(1 H,t J=8Hz),7.30(1 H.d,J=8Hz),7.67(1 H,dd,J=7.5,1 Hz),8.07(1 
H,d. J=1 Hz),8.33(1 H.d,J=7.5Hz) 
IR vCKBiW: 3400. 1696 
MS m/z: 553(M*-1) 
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Me 



nmw 


-R' 




33 




-Ph 


^•fe^S^(AcOElHso-Pr 2 0) 

mp. 171-172t 

TcMfttiilM. C-, n H~>F,M,0, 
SUM C, 66.90; H. 6.18; N. 10.40 
USUI C. 66.89; H. 6.18; N, 10.18 


34 




p 


**fetSII(AcOElHso-Pr 2 0) 

mp. 189-190°C 

7G^##T fit C ffl H 32 F 3 N 5 0 2 
Sf&fil C, 63.74; H. 6.1 1; N, 13.27 
HHfilC 63 74 H 605-N 1311 


35 




NMR 8 (CDCQppmil .20-1 .39(2H,m),1 .47(9H,sX1 .67-1 .90(3H,m). 
2.03(2H.q, J=7.5Hz).2.65-2.83 (2H,m) ,2.93(3H.sX4.00-4.26(2H.mX5 
-23-5.55(2H,m),7.57(1 H.d.J=3.5HzX7.62-7.68(2H,mX8.00(1 H F d,J=3. 
5Hz),8.1 2-8.1 8(1 H,m) 
IR l/(KBr)cm- 1 :1694 
MS 1^:546(^+1) 


36 




w 


NMR 8 (CDCI 3 )ppm:1^0-1.39(2H^i) f 1.47(9H,sXl.68-1.93(3H.m) > 
2.03(2H,q,J=7.5Hz),2.65-2_83 (2H,m) ,2.90(3 H,sX4.00-4.28(2H f mX5 
-25-5.80(2H.m),7.20(1 H.s),7.31 (1 H,s),7.61 -7 .69(2H,m),8.1 5-8.21 (1 
H,m),1l.71(1HJors) 
IR I>(KBr)cnf , :1694 
MS m/z:529(M + +1) 


37 


a 




NMR d (CDCl3)ppm:1 .20-1 .36(2H,m),1 .47(9H,sX1 .54-1 .84(3H,m), 
2.03(2H,q.J=7.5Hz),2.62-2.81 (2H ? m) ,2.92(3 H,sX3.97-4.30(2H f m),4 
.90(2H,t,J=7.5Hz), 6.66(1 H,dd,J=3,2HzX7.30(1 H.dd,J=3,1Hz),7.60-7 
.68(3H,mX8.06-8.1 1(1 H f m) 
IR v(KBr)cnf , :1694 
MS m/z:529(M + +1) 


38 




2> 


NMR d (CDCI 3 )ppm:1 .1 5-1 .31 (2H.m),1 .46(9H,s),1 -52-1 .72(3H,m), 
1 .97(2H,q,J=8Hz),Z60-2.78 (2H,m) ,2.93(3H.s),3.98-4.23(2H,rnX4.7 
9(2H,tJ=8Hz)7^4(1H,dd.J=5,3.5Hz),7.57-7.67(4H,m) t 8.03-8.08(1 
H,m) 

IR l/(KBr)cm H :1692 
MS m/z;545(M*+1) 
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-R 1 


R 3 - 




39 


-Ph 


DOCM 1 


ilfe!S^(AcOEt) 

mp, 204-205°C 

Tumfttitm C ffl H3oF 3 N 5 0 2 
9tttt-C. 63.99; H F 5.75; N, 13.33 
m&B. C. 63.77; H, 5.68; N, 13.35 


40 




BocN^^j 


NMR 5 (DMSO-d^ppmil .37(9H,s),2.32(4H, 
t J=5Hz),2.90(2H f t, J=6.5Hz),3.1 7(4H,t,J=5 
Hz),5.02(2H,t, J=6.5Hz).6.34(1 H,dd,J=6,2.5 
Hz),6.87(1 HJbrs),7.10(1 H,brs),7.83(1 H,t,J= 
8Hz),7.88(1 H,t,J=8Hz),8.28(1 H,d,J=8Hz),8. 
55(1 H,d, J=8Hz),1 1 .73(1 HJ>rs) 
IR l^KBr^-'iS^IMO 
MS m/z:513(MM) 


41 


-Ph 




^feSttS(EtOH) 
mp,189-190t 

SSfflM C, 63.87; H, 5.55; N, 10.64 
USHi C, 63.87; H, 5.50; N, 10.68 


42 


/ 


RorKJ JL 

DUCliv ^^S^ 


&M$HK«l(MeOH) 

mp^19-220°C 

7G^«f fit C^HzaFaNsOa 
atfel®; C, 60.57; H, 5.47; N, 13.58 
USUI C, 60.43; H, 5.34; N f 13.57 


43 


-Ph 


a 

1 

Boc 


&3t^£|gii(AcOEtHso-Pr 2 0) 
mp f 161-1 62°C 
5cS^*fffi C 29 H3 1 F 3 N 4 0 2 
Slftfil C, 66.40; H, 5.96; N f 10.68 
a 66.51; H, 6.09; N. 10.70 


44 


H p 


a 

1 

Boc 


&Sf^JI(AcOEtHso-Pr 2 0) 
mp, 1 83.5-1 84.5°C 

Sitttt C, 63.15; H, 5.89; N, 13.64 
USSfil C, 63.00; H, 5.80; N, 13.56 
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mmm 


-R 1 


R 3 - 




45 




■cx 

N ^ 
1 

Boc 


&feigil(AcOElHso-Pr 2 0) 
mp, 1 68.5-1 69.5°C 
5n^4^iff Cw,Ho«F«,NLCLS 
MmB G, 58.74; H, 5.31; N, 13.17 
H£M£ C, 58.90; H. 5.32; N, 13.18 


46 




Ph 




^£M£ B ^(AcOEt-iso-Pr 2 0) 
mp, 21 9-221 °C 

Slraffi C, 67.62; H, 6.04; N, 10.18 
USUI C, 67.52; H, 6.16; N, 10.11 


47 


HIS 


P 




^feffi«S(AcOEtr-iso-Pr 2 0) 
mp, 158-160°C 

yLi^ftAI IIS 02911321 l/^n 2 U 

atifil C, 64.02; H T 6.02; N, 12.87 
HSMt C, 63.98; H, 5.94; N, 12.72 


48 


-Ph 


BocHN- 


M£Si^(AcOEt) 
m Pr 222.5-224^ 

SlfflffiC 6315 H 5 08 N 12 27 
SUMS C, 63.16; H, 5.06; N, 12.26 


49 


HN 




BocHN- 


SS'fellSIKAcOEt-iso-PriO) 
mp. 166-169t (ftM) 

SMffi C, 59.32; H. 4.98; N, 15.72 
USUI C, 59.44; H, 5.02; N, 15.42 


50 


-Ph 


Me 2 N- 


mp.205.5-207.5'£ iftffi) 

C 21 H 19 F 3 N 4 -1/2C 4 H 4 0 4 
SIHI C, 62.44; H. 4J8; N, 12.66 
USUI C, 62.28; H. 4.97; N, 12.69 


51 


HN 


0 


Me 2 N- 


mp,228-230 o C(#fg) 

C 19 H 18 F 3 N 5 -1/2C 4 H 4 0 4 

C. 58.47; H, 4.67; N, 16J23 

mmm c. 58.31 ; h. 472; n. 16.14 
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-R* 




52 


-Ph 


V 


$m&£5k(AcOEtriso-Pr z O) 
mp.150-151°C ' 

C, 74.97; H, 7.31; N, 11J28 
C, 74.62; H, 7J25; N, 11.09 


53 


r 


V 


3Kfe$M*ilCAcOEt) 

mp,196-197.5°C 

7C^5tflnI CzgHasNsO^ 
aiftffi C. 71.72; H, 7.26; N, 14.42 
Hfittf C t 71.57; H, 727; N, 14.38 


54 


-Ph 


-Ph 


&§fe$M£JI(AcOEt) 
mp.181-182°C 

aitfilC, 76.66; H, 6.81; N, 10.52 
C, 76.49; H, 6.80; N, 10.50 


55 


r 


-Ph 


*§fel£ii(EtOH) 
mp,198.5-200°C 

TcS^WIl C^HggNsOz-I^HzO 
111 C, 73.05; H f 6.80; N, 13.31 
SIM® C. 73.04; H, 6.71; N t 1327 


30 


-rh 


VS 
\J 


*fe3S^(MeOH) 
mp f 21 4.5-21 6°C 

~T7 ' = fr Z\ "Or- life l_l M /*\ 

OTlfi C M H34N 4 0 3 
Slffl® C. 73.54; H. 6.56; N, 10.72 
HSfcfil C, 73.43; H, 6.54; N. 10.66 


57 


-Ph 




^-aS^(MeOH-AcOEt) 
mp,221.5-222.5°C 

III C, 71 .35; H, 6.36; N. 10.40 
HUffi C, 71J21; H, 6J27; N, 10.34 
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mm 5 8 

4- [2- (4-^;V*/h-2-7x=/V-lH-r^y [4, 5-c] 
^!)y-l — f AO ozf-AS] - 1 - t°-<y v^^/i^V^ tert-y^/W 

4- [2- (4-^t3D-2-7x^;l/-lH — C 5 £V [4, 5-c] * J 
V>-1 -4>V) - 1 -fcv<y ^^*/ujj?^t«rt-y^i . o o g , 

f-^3)fO. 6 2 g&U^*/ — />2 Oml ©iS-£H&&\ ^^y— /V<H&*&-e-fc 

a* b l o o «Ct? 2 utffiM Lfc D »?M| X h y ^/ux 5 v 1 . 4 

ml £in;tTtfaighft4:it&U 7}c^^^y-/^JlI^^L-C0. 7 5 g 

h^77^ -ttl UO. 5 7 g ®&&|&,j&&#fc 0 S^K^/Vi ^ * y -A- 
<DimfrtbW&MiLX, MM. 2 5 3~2 5 8t 
553fc##fHt C 28 H 32 N 4 0 2 S • 1/4 H 2 0 
111 C, 68.19; H, 6.64; N, 11.36 
C, 68.34; H, 6.52; N, 11.37 



111 5 9 

4- [2- (4-v'7;-2-7i^-lH-^^/ [4, 5-c] * / 
y V- 1 —4 Ad - 1 - f^y i?>%A'i$>BL tert-^A- 

1 - [ 2 - [ 4 - (1 -tert-^ h ^j&A'tf-AO fc°-? y ^/V] a^/V] - 2 
-7^nyl.-lH — [4, 5-c]df-yy^ 3 7g 

ELTfiisTS h y y ^/Vv-^^O. 1 3ml (D"r F7tKn77>7. 4ml SSStC^ 
?&Tx 1, tfi/^c [5. 4. 0] -7-?yrtyo. 2 6ml <DT 

h7tKn77^2. 6ml^fj£<HTFU 2l^|igS«fiLfc 0 S^i&*SESrS*b, 
aSfcH^^A—n— (1 : 1) £^{±l»<b Lfcv-y ZrffA-jjy J* 9 
nvh^77^-e»IlT0. 2 4g©i^ B B H ^#fc 0 ^/-;^2-7 
P'V-A'OjR^&SJMLT^lH^ 15.5-21 7 e COM-fe^ H B H ^#fc 0 
TC^W-fS C 2g H 31 N s 0 2 
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SAME C, 72.33; H, 6.49; N, 14.54 
lUfctt C, 72.21; H, 6.42; N, 14.51 

MMffl 6 0 

1 - [ 2 - [4 - (1 -tert-:/ h V *?M ^9VV] - 2 

-7x^-iH-f?y/ [4, 5-c] 

4- [2- (4-v'7y-2-7x=;V-lH-^^/ [4, 5-c] 3V 
y V- 1 -4/^) - 1 - tXjji/y^M'yM tert-T'^/VO . 8 0 g, 

1 0 %7Kmft-^ h y ^ ATkMi 8 ml X.Ufcc * / -/H 6 ml <D^g-#>£, 4 B#Kii 

M^PX.-CpH3~4«SUfc#, mm^Vtz. WWL/c^^TkT^ 

7 2g©» a ^#t K201. 
5~2 0 4t:<7?te^ H B H ^#fc 0 
7nH##Ht C^N^- 1/4H 2 0 

Straffi C, 68.96 ; H, 6.49; N, 11.09 

&9tHL C, 69.03 ; H, 6.27; N, 11.03 

mmm 6 1 

2-7^^71— 1 - [.2- ( 4 - t°^< y 5?A0 -4-M)7/Vto^ 
f/W-lH-^f^/ [4, 5-c]df/y^ 

4- [2- (2-7x-/U-4-f])7;Vtn^f;l,-lH — ( 5. [4, 
5 - c ] y V- 1 -4^) - 1 - tT* y v^/MtV^ 

/K). 40g<Dl, 2-v^nn^^3ml^}£, h y lml £#0 

itiat3 0OT#tfc o s^-a-fe^^y ^atK^^^d^ i, 

tttH^^TKm, ^g££^feu a^^r^y 

7°n tVi^-TVUTift^L-C 0 . 3 2 g ©8fe»fejfei&iM»;fc 0 f*^/W»bl? 
^ftS LT. jft^C 1 7 2 . 5-173. 5 °C<D«&£rJI£#fc 0 
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IKK C, 67.91; H, 5.46; N, 13.20 
9Hlt C, 67.73; H, 5.42; N, 13.07 




mmm 


-R 1 


R 8 




62 


JO" 


H 


§&&&ghlbVJ)l>*a&m&l (EtOH-AcOEt) 
mp.1 98.5-200.5°C (ftM) 
TtMMtiW. C^H^^-CFaCOjH 
aiHi C, 47.00; H. 3.49; N, 8.43 
C. 46.74; H. 3.48; N, 8.43 


63 


J 




Me 


ligfelSJlCHJ^I/tf-OHI;^] (EtOH-AcOEt) 
mp^22.5-223.5°C (ftffi 
TtmMfim CjsH^FjI^-CFaCO^ 

SfiH C, 47.80; H, 3.71; N, 8.26 

UlS&it C, 47.65; H, 3.73; N, 8.35 


64 


HI 


p 


H 


&*lfeS£ig(MeOH) 

mp^80-282.5°C(^®) 

TtMfttiHA CaHaFjNs 
mmB. C, 63.91; H. 5.36; N. 16.94 
Hgefit C, 63.72; H. 5.36; N, 17.03 


65 


0 




H 


m&&ikib i J7)i>*ammmi (AcOEt) 

mp.1 33.5-1 36.5°C 

C^F^O • CF 3 C0 2 H • 1 /Z^O 
SHH C, 53.63; H, 4.31; N, 10.42 
USUI C, 53.51; H, 4.29; N, 10.39 


66 


s 


D 


H 


mp,237-239°C 

C 22 H 21 F3N 4 SCF 3 C0 2 H-1/4H J 0 
SlraM C, 52.50; H. 4.13; N, 10.20 
USUI C. 52.46; H, 4.19; N, 10.27 
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mmm 


-R 1 




67 


/Si. 


mp,159-161°C 

CaHaFa^S • CF 3 C0 2 H • 1 /4H 2 0 
aUffi C, 53.33; H. 4.39; N, 9.95 
HSHS C, 53.19; H, 4.28; N, 9.95 


68 


Me 

P 


m&ft&iwzvrta&wm (EtOH) 

mpj208.5-211^C(^Wg) 

C 23 H 23 F 3 N 4 S " CFjCOjH - 1 /4H 2 0 

M$mM C, 53.33; H, 4.39; N, 9.95 
C, 53.30; H, 4.34; N, 10.03 


69 




(MeOH-2-PrOH) 

7C^*H1 C 21 H 21 F 3 N 6 CF 3 C0 2 HH 2 0 

C, 50.55; H, 4.43; N, 15.38 
HHH C, 50.43; H, 4.31; N, 15.41 


70 




3tfifeSH*.S(AcOEt) 

mp,1 99-200 1 

TtM-ftVrM CmHmFjNsS 
S1HS C, 58.46; H. 4.67; N. 16.23 
USUI C, 58.28; H, 4.72; N, 16.05 


71 


X) 


m&m&ib>)7)\,*amm.m] (AcOEt-EtoH) 

mp.1 82.5-1 84t 

7C0#*H1 C 24 H 29 F 3 N 4 CF 3 C0 2 H 
MMM C, 57.35; H, 5.55; N. 1029 
C, 57.1 8; H, 5.49; N, 1 0.33 
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-R 1 




72 




-Ph 


mp, 241-242.5t(#@) 

5m#tiiM C^HhCIFsIVCFsCOjH 
Sltfil C, 54.51; H. 4.05; N, 9.78 
UlUfi! C, 54.53; H, 4.14; N, 9.93 


73 




P 


mp, 244-246°C(#fl£) 

TbMMfTM CaH^CIFaNs-CFgCO^-S^HiO 
StifiS C, 50.10; H, 4.12; N, 12.17 
USSflt C, 50.23; H, 4.07; N, 12.36 


74 


o 

r* 


S^feSJKMeOH) 
mp, 232.5-234°C(#$g) 
TC^SMfrii C 21 H 19 CIF 3 N 5 S 
SHrafiS C, 54.13; H. 4.11; N, 15.03 
M&fe C, 54.20; H, 4.24; N, 15.04 


75 




mp. 290-295°C(#ffi) 

5c^##Ht CaHaCIFaNs-C^COiH 
Sftfit C, 49.08; H, 3.76; N, 14.93 
USSfil C, 49.11; H. 3.80; N. 14.83 


76 


0 


0 


i^fe^g[h'J7;U^-PS^^](MeOH-AcOEt) 
mp, 219-221 

TcitSJ-flrfit CaHa.CIFaN.O-CFsCO^ 
Strait C, 5151; H, 3.76; N, 9.95 
SSHi C. 51.17; H. 3.75; N, 10.04 


77 






&S-felSII[HJ:7/^nH&^(MeOH-AcOEt) 
mp. 217-219t(#^) 

7iMftMTM CaHzoCIFahUS-CFaCOjH-l/^HeO 
Sl&fit C, 49.03; H, 3.77; N, 9.53 
HHH! C. 49.03; H, 3.71; N, 9.56 


78 


) 


0 


mp, 246-248°C(#®) 

jtmWSrW. C^HjbCIFs^-CFsCOjH 
Hi C, 53.15; H, 4.82; N, 9.92 
USUI C, 53.27; H, 4.83; N. 9.94 
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mmm 


-R 1 


R 9 




79 


JO 


CI 


StfifelSSCHJ^l^PftMKEtOH) 

mp, 236-237°C(SHg) 

TtmWfiW. CMHaCIFaN^CFjCOjH 
Slnte C, 53.94; H, 5.05; N, 9.68 
HSHS C, 53.67; H, 5.05; N, 9.71 


80 




-Ph 


F 


mp, 240-242°C(#®) 

jmmsim c^h^^-cf^o^ 

aiHg C. 56.12; H, 4.17; N. 10.07 
USSfit C. 55.98; H, 4.25; N, 10.13 


81 




F 


mp, 252-254°C(3Mg) 

TcmWHB C 22 H 21 F 4 N S -CF 3 C0 2 H-1/2H 2 0 
SIHI C. 51.99; H, 4.18; N, 12.63 
HSIfit C, 51.92; H, 4.26; N, 12.74 


82 




F 


^Hfetf«B S H [hy^^PitM^3(EtOH) 

mp, 236-237°C(#^) 

Tzm-fttirM C 21 H 19 F 4 NsS-CF 3 C0 2 H 
SiHi C, 49.02; H, 3.58; N. 12.43 
SIS&fl C, 48.72; H, 3.77; N, 12.36 


83 




F 


mp, 249-250 < fc(#&) 

TtmfttiiW. C 21 H 20 F 4 N 6 -CF 3 CO 2 H-H 2 O 
aHiffi C, 48.94; H, 4.11; N. 14.89 
HSIfil C. 48.80; H, 4.17; N, 15.01 


84 


0 




F 


gfeH-fetftt^[hy^;b7TP»^Jg](EtOH) 
mp, 239-241 °C(#$) 

C^H^I^O • CF 3 C0 2 H • 1 741^0 
SSMB C, 52.32; H, 3.93; N, 10.17 
Hifcfit C, 52.26; H, 3.82; N, 10.26 


85 


S 


0 


F 


^Hfe««S[h'J77l/^Pit^](EtOH) 

mp, 234-235°C(#S) 

jzmfttif®. CaHMF^S-CF^OjH-HiO 
affflii C, 49.66; H, 3.99; N, 9.65 
HSIfit C. 49.71; H, 3.99; N, 9.67 



74 
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mmm 


-R 1 




86 




-Ph 


mp,234-235°C(#&) 

5c3t$Mlrfit C~HmFiNL-GFiCO,H 
Slifil C, 58.69; H. 4.74; N, 10.14 
HSfcffi C, 58.44; H, 4.82; N, 10.01 


87 


HN 


P 


R«ftlt*[HJ7;U*P»Wia(MeOH) 

mp,280-284°C(#fl¥) 

5n^^flTfit C»,H».F,N t -CF.CO.H-3/4H-0 

/uT^yj i/| lis. *"#23* '24 1 3"5 3 X - ,V ^2' • **' ~* >2 V 

aiiffl C, 54.10; H, 4.81; N, 12.62 
C, 54.14; H, 4.66; N, 12.70 


88 




aE3S»fi»ttS[hU7;i/*a»»!t](EiOH) 

mp, 239-241 °C(#fi£) 

S^^ftrfit Co-»H^FoN c S-CFXOoH-1/4H^O 
Sfrafit C, 51.11; H, 4.20; N, 12.42 
HHfil C. 50.97; H, 4.01; N, 12.43 


89 




SEStfittttS[HJ7JI*fntt»ffl(EtOH> 

mp. 303-305°C(#M) 

TE^t^ftHfi C„H«F^N«-CF..C0,H-H,O 
aMfil C, 51.43; H, 4.68; N, 14.99 
£M C, 51.35; H. 4.39; N, 15.09 


90 






SBt»fe#ttS[WJU*nH«bffl(EtOH> 
mp,232-234°C(#8?) 

TC^^flffil CjaHaFaN^O-CFaCOjiH-HjO 

Slrafil C, 53.57; H. 4.68; N. 10.00 

HSIfii C, 53.39; H. 4.65; N, 10.00 


91 






&m-fe«ttH[H;?;u*Qgmi£](EtoH) 

mp, 236-238°C(^) 

jmfttiim C 23 H 2J F3N 4 S-CF3C0 2 H-1/2H 2 0 
StaHI C, 52.91; H. 4.44; N, 9.87 
HS&fit C. 52.64; H. 427; N, 9.82 


92 




I 


m&temiWyjU-n&m&l (2-PrOH-AcOEt) 
mp. 161-162°C 

7Git##rfiI C 2S H 25 F 3 N 4 0-5/4CF 3 C0 2 H 
mMW. C. 55.32; H. 4.43; N. 9.38 
HSIfii C, 55.22; H. 428; N, 9.45 
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Me 





-R 1 




93 




-Ph 


mp, Z18-Z19 Ks\7fm) 

TtMfttilW. C 25 H 2S F 3 N,-CF 3 C0 2 H 
aiftlL C, 58.69; H. 4.74; N. 10.14 
HHM C, 58.43; H, 4.82; N, 10.05 


94 


m 


P 


mp, 233-234X(tj1!£J 

7C^«f«l C23H24F3N5-CF3C02H-1/2H20 
SlHt C, 54.54; H, 4.76; N v 12.72 
HKfil C. 54.27; H, 4.79; N, 12.72 


95 


s 

/ 




mp, Z43-Z45TH3rfflM 

TcHSMfffit C^H^FsNsS • CF 3 C0 2 H 
31Hg C, 51.52; H, 4.14; N, 12.52 
H®S^ C, 51.61; H. 3.98; N, 12.70 


96 




mp, ouo ouo w \ /tf/ 

7c3t#*f m CaH^FjN, -CF 3 C0 2 H • 1/4H 2 0 
ainffl C, 52.70; H. 4.51; N, 15.36 
HiHi C. 52.79; H, 4.33; N, 15.37 


97 


0 




mp. 232-234^ (.ftffi) 
JZ^fttii fit CjaHaF^O ■ CF 3 0O 2 H - 1 /2H 2 0 
MWtM G, 54.45; H. 4.57; N. 10.16 
C, 54.57; H. 4.37; N, 10.24 


98 


) 




§Sllfeil-ttSCh'J7;i/7faMS](EtOH) 

mp, 227-229°C(#») 

5clt#*r H C^HaF^S CF 3 C0 2 H ■ 1/4H 2 0 
aitfit C, 53.33; H. 4.39; N. 9.95 
m&m. C, 53.32; H. 4.27; N, 9.76 
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mmm 


-R' 


R 3 - 










Stfife$SH(AcOEt) 


99 


-Ph 


Ok 


mp,187-188°C 






SUA! C, 64.93; H, 5.21; N, 16.46 
HSIffi C, 64.84; H, 5.26; N, 16.38 








m&&ft&i\- i )?ji'*ammmi (eioh) 


100 


HN ^7 

P 




mp^09-210.5°C 

7E$5Mrfil Cz.H^FaNs-CFjCOeH 
SHHi C, 52.27; H, 4.20; N, 15.90 
USUI C. 52.00; H, 4.17; N, 15.98 


101 


-Ph 




iifetf^Mi[hU'7;i/^-PilF^^I (EtOH) 
m Pf 224-228°C(#<g) 

C23H 21 F 3 N 4 0 CF 3 C0 2 H - 1/4^0 
SliilC 5510 H 416 N 10.28 
USHI C, 54.84; H, 4.13; N, 10.34 


102 


HN v 

P 




&$l:&foftm[b l )7)l'*nW?W£\ (EtOH) 

mp,254-258t(#M) 

7cfjf##rfit C^HzoFsNsO CFsCOzH 






Siifil C, 52.18; H, 4.00; N, 1323 
C, 52.10; H, 4.16; N, 13.45 








(AcOEt-EtOH) 


103 


-Ph 


a 

H 


mp, 229.5-231 .5°C(#fl?) 

TcMtSMfffil C24H23F3N4 • CF 3 CO z H 
MMtB. C, 57.99; H, 4.49; N, 10.40 
USUI C, 57.94; H, 4.42; N, 10.46 








Slfel£JI[HJ?;UfP&&Jt](MeOH) 
mp, 238.5-240t($Mg) 


104 




a 

H 


7imiWrW. CzzHzzFjNs-CFaCOzH 






WmB. C. 54.65; H, 4.40; N, 1328 
USSM C, 54.61; H. 4.25; N, 13.41 
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-R 1 


R 3 - 




105 




a 

H 


SSft^CHJ^I^nffl^] (MeOH) 
mp, 235.5-237.5°C(#«) 
TzMfttirM ^HaFaNsS-CFjCO^ 
MM®. C. 50.64; H. 3.88; N, 12.84 
HHfit C. 50.53; H. 3.79; N, 12.90 


106 


-Ph 




m&ftft&ib'jzvrtnmmm] (EtoH) 

mp. 249-251 

5tM#tirM CjsHaFs^-CFsCOiH 
aSUfi C, 59.57; H, 4.64; N, 9.92 
SIStffi C. 5927; H, 4.91; N, 9.99 


107 






(EtOH) 

mp, 263-265°C(#^) 

TvMfttiiB C 24 H 24 F 3 N s -CF 3 C0 2 H 
aimffl C, 56.42; H, 455; N, 12.65 
mMkfe C, 5622; H, 459; N, 12.62 


108 


-Ph 


H 2 N- 


&-&IS&(AcOEt) 

mp, 1 74.5-1 75.5°C 

5cfji#*HI C„H 1S F 3 N 4 
SiHi C, 64.04; H. 424; N, 15.72 
HSfcffi C, 63.89; H, 4.25; N. 15.67 


109 




H 2 N- 


StfifiSSJKAcOEt) 

mp, 195.5-196.5t 

TcMfttii ffi C 17 H 14 F 3 N S 
aiHi C, 59.13; H. 4.09; N, 2028 
HHSii C. 59.09; H, 4.14; N, 20.19 
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mmm 


-R 1 


-R 2 




110 


-Ph 




3HBfef6S[7-7;U»!I] (MeOH) 
mp, 1 42.5-1 47°C($Mg) 

SUHi! C, 71.85; H, 6.78; N, 11.97 
IS! C, 71.92; H, 6.61; N, 11.91 


111 


„p 


V 


&^fe£M£aa(EtOH) 
mp. 212-213.5°C 
TiMfttiTfe C 24 H 27 N 5 -1/2H 2 0 
Siraffi C, 73.07; H, 7.15; N, 17.75 
C, 73.17; H, 7.04; N, 17.59 


112 


-Ph 


-Ph 


^1?i£WII(MeOH-EtOH) 

mp, 209-21 1°C 

TiMfttif fit C^H^ 
MfmW. C, 80.52; H, 6.52; N, 12.95 
HS&fit C, 80.26; H, 6.57; N f 12.92 


113 


„p 


-Ph 


$*ife^(DMF-H 2 0) 

mp, 268-270°C 

TU^itfWfil C^Ng-l/^O 
MMM C, 75.32; H, 6.56; N, 16J27 
HSHS a 75.12; H, 6.43; N. 16.36 


114 


-Ph 




&§<&ISil(MeOH) 
mp ? 224.5-225.5°C 
5tMft%rM C 27 H 2B N 4 0 
Stifil C, 76.75; H f 6.20; N, 13.26 
C, 76.76; H. 6.19; N. 13.22 


115 


-Ph 




^^^(MeOH-CIChtCHaCI) 
mp, 21 0-21 2t 

jtmftVrm c 27 h 26 n 4 s 

Slifg C, 73.94; H, 5.98; N, 12.77 
HSMI C, 73.91; H, 5.92; N f 12.67 
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mum 


R 2 




116 


SH 


mp, Zai-Zoo HkjiW-j 

TtMfttirfc CaH^S-CFjCOjH-l/WzO 
Sinffi C. 59.22; H, 5.07; N, 11.05 
Sl^iSC, 59.07; H, 5.05; N, 11.29 


117 


CN 


St-fe3S^[hU^;i//t-Pilil^](MeOH-2-PrOH) 

mp. 245-251 < fc(#«|) 

Ttm^Vim. C^HmNs-CFjCOjH-I/^O 

MsmM C. 62.46; H, 4.94; N, 14.01 

mmW. C, 62.63; H, 4.88; N, 14.22 


118 


C0 2 H 


mp, 21 2-21 5t 

TC^^flfffl C 24 H 24 N 4 0 2 -CFjCO 2 H-1/4H 2 0 
Sfifil C, 60.17; H. 4.95; N, 10.80 
USSfil C, 59.98; H, 5.14; N, 11.03 



HWJ 119 

N- [2- (2-7xx;l/-4-h!)7^tD^f/V-lH-^^/ [4, 
5-c] dryy^-l — <;V) ifvV] 7th75 K 

1- (2-T$y^^/i^) M)7;^D^f^-lH- 
-f^V[4, 5- c] =*r/ y VO. 5 0 gCDt°y i^>-3ml^f^ *7KHmO. 
2 8ml e0iXi^t'6W#Lfc o ^^^l^TKIriDx., 1 0%»Tp 

TO. 4 5 g^#,^ H B H ^#fc 0 ^ixf/^^H^tt, S[£2 1 7~2 1 

jtMftmt. C 21 H 17 F 3 N 4 0 
Slfrftt C, 63.31; H, 4.30; N, 14.06 - 
HlftlS C, 63.46; H, 4.32; N, 14.10 
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mmm 120 

N- [2- (2-y^^U-4-hV7/^n^^/U-lH~4^yy [4, 
5-c] — iiV) ai^vv] ^^^/^yj^ K 

1- (2-T As) -2-71=^-4- MI7^B^/1/-1H- 

-f^^/[4, 5-c] ^yyyO. 5 0gMM)xW^yO. 2ml<D:r 
h7t Ko77>5ml^fc, ^b^^^^/V^^/VO. 1 lml SriDx.T^J&T? 

H LT, M2 2 4. 5-2 2 5 ^©te£*£ B 1,£#fc„ 
TGift^M C 20 H 17 F 3 N 4 O 2 S 

SEMI C, 55.29; H, 3.94; N, 12.90 

llfi C, 55.30; H, 3.94; N, 12.70 

H»J 12 0 ©TJfti^o j£!i#J 12 1-12 5 ©-fb^^#fc 0 
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-R 1 


R 4 




121 


-Ph 


PhCO 


£S-fe4Sg(AcOEt> 

mp, zoo— zoo. d o 

7u3t##T® C 26 H 19 F 3 N 4 0 . 
SIHS C, 67.82; H. 4.16; N, 12.17 
HJUfil C. 67.86; H, 4.19; N, 12.18 


122 


-Ph 


Et0 2 C 


&-fe&iI(AcOEt) 

0*30 E ooo c°r> 

SUM C. 61.68; H. 4.47; N, 13.08 
HSI® C, 61.74; H. 4.53; N, 13.04 


123 


-Ph 




&fe$S&CAcOEt) 

mo 227 5-228 5°C 

CaH^FjNsO 
Sift® C, 65.07; H. 3.93; N, 15.18 
HIM C, 65.05; H, 4.01; N, 15.13 
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-Ph 


CICH 2 CO 


&&&S(AcOEt) 
mp, 230.5-231 .5°C 
:Sfg#*flt C„H 18 CIF 3 N 4 0 
aHfit C, 58.27; H, 3.73; N, 12.94 
USUI C, 58.23; H. 3.78; N, 12.89 


125 


„p 


CICH 2 CO 


gtfifeSSSCAcOEt) 
mp, 234-235t; 
TG^flrii C 1S H 15 CIF 3 N 5 0 
SUfil C, 54.10; H, 3.58; N. 16.60 
C. 54.1 5; H. 3.61 ; N, 1 6.63 



MMM 12 6 

2-^f-;VT % /" — N— [2- [2- (2-t°ny^) -4-F97;vta^ 
f^-lH-f [4, 5-c] ^yuy-i-^f^] 7tf7$ 

K 

[2- [2- (2-t°ny/V) -4 - M) 
1H- i%W [4, 5-c] y T±hT$ K0. 

3 0gi:4 0%^ fyV7 ^ >^ ^ 7 6 ml SrJll fcT. M"? 4 B#H?|&# L ' 
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j*aESrs?>r y t'd tvi^-Tvv-ci^LT o . 2 5 g o«^ 0 a H ^#fco mm 

x-^frbW&MiLX, M&2 17. 5-219. 5t;©&£i|£ill&#fco 
7G*##i: C 20 H 19 F 3 N 6 O 

Itttt C, 57.69; H, 4.60; N, 20.18 

mm$. C, 57.67; H, 4.50; N, 20.15 

mmmi 2 6©^^o-c, mxmi 2 7~i 2 9©^%^#fc 0 ' 



12 7 

2-^^/VT^y-N- [2- (2 -7^-/1^-4 -Y))y;v^rn^^;v-i 
H-4 5 [4, 5-c] ^yyy-i-^/v) T"fe K 

M 2 0 8~2 0 9°C 
7cSt##H£ C 22 H 20 F 3 N 6 O 

®| C, 61.82; H, 4.72; N, 16.39 

£Mt C, 61.60; H, 4.76; N, 16.17 



H5fef !l 12 8 

2-^f/V7 5/-N- [2- (2-7^^/V-4- hU 
lH-^f^V [4, 5-c] *J V V-\-4>V) ^>V\ Tir h7* ^ K • 7 

Ik£ 207. 5~2 0 8t 
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55*#*ftl[ C o H B F s N 6 0 •'3/2C 4 H ( 0 4 
Sinft C, 56.58; H, 4.58; N, 11.38 
C, 56.52; H, 4.70; N, 11.57 

H«J 12 9 

2-v^5vVT$/-N- [2- [2- (2-bTny/I/) -4-h]j7;Vtn 
^f^-lH-^^^y [4, 5-c] 3v y 1 -tVV] ^9vV] 

ife^ 219~22 2t 

TC^^ffi C 21 H 21 F 3 N 6 0 • 1/2 C 4 H 4 0 4 

Sf&tt C, 56.55; H, 4.75; N, 17.21 

£|fctt C, 56.58; H, 4.80; N, 17.18 

SUfefll 13 0 

2-7$ 7 — N— [2- (2-7x-;i'-4-MJ7;^n^f;V-lH--f 
[4, 5-c] ]) cnfvv] T± K 

(l)N-[2-(2-7x-;V-4- h U 7A'*-X2*7-A'— 1 H--f ^^/[4, 

5-c] ^yyy-i — tvv) ^^] - 5; KT-fe hr$; K 

2-^pp-N- [2- (2-7i=/V-4-MJ7;l'tB^f/U-lH-'f 
[4, 5-c] ^jy-l-^) xf^]7th75KO. 40gA 
TJ^^/Wf 17 g(DN, N-^^fM;VA7 5 K4ml^£ s 

^77"o tV^-T-/V-T?jlS»#U, ftBfc^vV-n-^:/* ^ (2 : 1) 
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£233-233. 5 'COfcfel&ft £#fc, 
5n*##Hf[ C 29 H 20 F 3 N 5 O 3 

Sffiwffi C, 64.09; H, 3.71; N, 12.89 

M9fe C, 64.04; H, 3.93; N, 12.92 

(2) 2-T5/-N- [2- (2-7i^-4-f!)7^to^f/P-lH 
— T^^y [4, 5-c] ^r/ V^-l-jAr) T^YT% F 

N- [2- (2-7x=/U-4- MJ7;^n^f^-lH-^^/ [4, 
5-c] yy-i— f/V) Ji^/H Rr-fehTS KO. 3 

0 gRTf9 0%|&7Kt R^v^O. 0 3ml <T>^-9 J — /P3ml 6 B#W51^ 

mm**M y^n v^-^/isx-m&Lx o . 1 9 g ©*feig*«r#fc. srafc* 

W^S^itt, i^l.8 8-1 8 9t©*te,*£ft£#;fe: 0 
5n*^*fflS C 21 H 18 F 3 N 5 0 

MM C, 61.01; H, 4.39; N, 16.94 

£M C, 60.96; H, 4.36; N, 16.94 

mifii 130 ©^(c^o-c, mmm 131 ow^m^m^ 
"$mm 131 

2-75/-N- [2- [2- (2-t 0 n y/u) -4-MJ7^tn^f/W- 
lH-^f^y [4, 5-c] dr/ JJ^-l-> f/U] ^9vV] 7tF75K'7 

(1) 2-7^^n-N- [2- [2- (2-tTtiy/U) -4-hU7/l/t 
C^f/V-1H-^^/ [4, 5-c] 3v f/U] a^vl/] T-feh 
75 K 
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MM 2 7 8. 5~2 8 0. 5V (ftffl) 
7vM£%t\$. C 27 H 19 F 3 N 6 0 3 

©I C, 60.90; H, 3.60; N, 15.78 

HMC C, 60.76; H, 3.74; N, 15.71 

(2) 2-75/-N- [2- [2- (2-t°ay/^) -4-MJ7/v^n^^ 
;1/-1H-^^V [4, 5-c] ^r/ y^-l—Y/V] ai^] T-fehT^ K • 

176~177t) (##) 
7G*#$Hf[ C 19 H 17 F 3 N 6 0 • C 4 H 4 0 4 - l/4H 2 0 
9IMt C, 52.82; H, 4.14; N, 16.07 
£lfef[ C, 52.71; H, 4.21; N, 16.31 

«*&$A*JP#^M##J l~c\ y tf? • ^ y ^£ iooo (y jj? ■ j /v^V 

*^*±M) Sri 7 OMl"&^5^7^^y^W«Hf^^^5 OmltRBtL 
fc c ^tL^^^ffijfiL^jWja (PBMC : Peripheral Blood Mononuclear Cell) £ 
LeucoPREP™ (Becton Dickinson QM) fM&&NHFK:J: otSSL, 2mM L — Jf 
fr* 5 ^ (Life Technologies , 2. 5 U/ml ^=5^ y >-- 2 . 5 »ig/ 
ml * h-v^f v->-^ (Life Technologies tfcJR) Sr^T U 1 0 
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jfo.it (Intergen Company #M) ZW® Lfc RPMI-1640 ( 0 7kMWfa3Z,£&M) 

mmrnrn 1x1 o e m/mi t^zz? vtc 0 

0 n 1 <D|£SH^#J&MLfc9 6 5t (¥■&) Micro Test III™ tissue 
culture plate (Becton Dickinson *±§D M^ffi^V— He, &iCfi$£Lfc 
fitfO PBMC 1 8 0 fil *mMLfc 0 Z<D 3 O^M^, 2 0 fi g/ml © y tftf 
yty*7^K (LPS) lOjul £»U M^7^fy^f©M 
UT, 5%ZlM-fb^#B^iCj3V^3 T^l?! 6 B#W^ V^r^- h Lfc, 

4. fcHNF-qj;bML-lflg)fei 

f - ^ >V s> £ 5 ^ Vlf MA/7 y-fc>f &£*fg LTitil±?if * ^ t 
MNF-ait M L-l i3££i:Lfc 0 9 6 %<D^4 t n ^-f ^-^W- b 

(TO^tP^/M-^rv'*-- horseradish peroxidase) 

0. 5M^tT^S^^ff± Ifct, ^-!7 3i7K^4 5 0 nm ~£(DW.%&.%: M-Vmax 
n -7^^p/l/-^y-^ (Molecular Devices ttM) TiU^Lfc, 1M h#-f 

Softmax » (Molecular Devices |±M) -ell^^f- 
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^itti^/^B-t/W^^t MNF-a (ENDOGEN #M) „ #y^n — 
j-/U$-i)-3?tf£\: MNF - a (Phaxma Biotechnologie Hannover $±M) ^ ^A"* 
=3ri/^— ^te^n/^r>f-^I g G (Jackson ImmunoRes. Labs *±M) ^ 
t hTNF-a (INTERGEN %kM) Z^fr^th, Jfffi, tfctB, HRP^WUt 
t&S$l/B^Pn n n fc^fco t H L-l jS <Dfemz.\±^J ? ^vHftfc h I 
L- 1 0 (Cistron%t®Q N # >J ^ n— t/Vt ys^t M L-l ^ (Biogenesis 

, HRPMP/^t^fl gG (Chemicon International |t$l) , 
fc M L - 1 0 (R&D Systems |fc») ZZtlZft,, tfttfk HRPfi^ 

TNF-aRUtIL-1 0 \^fl(D^h^mt^-m(Dmmi, ft^fc3K<5 

X 10 0 



(%) = 1 - - 
fe^sr* 3 2 &xm 3 3 





&#ilJ£(j<mol/L) 


0.01 


0.03 


0.10 


0.3 


1.0 


mmm 102 


96 


84 


25 


23 


27 






ig-5-SJg(//mol/L) 


0.01 


0.03 


0.10 


0.3 


1.0 


mmm 102 


81 


67 


48 


0 


0 
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it # <d m h 



1. JfcO-jRiS (I) : 



R 3 -(CH2) kx 




«r£U k tt 0 ~ 3 ©SE»«r*f. fc«U R 3 ^g^^U"Ct> J^ttSte* 

<o ) 

2. &<D-$5$; (II) : 



(5*;*, RHZTkmrn*, WUESr^ru-ct) J^ta^/vX, *&g£^L-c*>£ 
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-3©wfeSr*u r 3 ' n^co-mx, (HI) : 



-C*£*b-5£&*U R 4 , R 5 . &U ? R 6 «ls]-<bL< fi^&oT, tR*^, * 

x«r*u YfiKSfis^, mnm*, Mmm*. ch 2 , ch, NH-c^tb-s 

fcU R 3 ' #fc<D-tit&. (IV) : 



4. R 2 tfS ]. y 7/v^-ny^vS-efc^it^©^Hmi^^VNU^3«OV^tL^ 





(CH 2 )m 



91 



WO 01/58900 PCT/JPOl/00816 

5 . it #tf>$&HB 1 9i*v> uf*43®<znvf tit* i mz. , Bm<o^mxmm^m 

IB*© BUS, 

7. ?--f h*-<^JWW0EEg-? (TNF) Xte-f (IL- 
l) -efc5ft*©ffiffl|g6^;:|B4fe©E|^ 

fee 
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